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GO GERNGBACK, Editor 
In this issue: 


A Four-Input 
PA Amplifier 


Protect Your 
Transistor 


Pistol Grip 
Signal Tracer,  , 


Two Instruments 
for 
Color TV Service 


ULH.F. Antenna 
Installation 


—35¢ 


CANADA ‘Se . | 
| ) Ne Electronic Piano 


(See Page 4) 


i 
u 
_. ati ae \ 





MODEL 1-10 —fingertip electr MODEL U-83—the only fully 
cal operation. Rocker switct automatic rotator! "Set and 
on top controls turning. Highly forget antenna turns to 

curate, Direction indicator proper channel direction and 


dial Price $29.95 stops Price $34.95 
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Best-known Brand in the Land! Because more than 30,000,00( 
see Alliance Tenna-Rotor TV demonstrations regularly —for more th 
years Alliance commercials have run in all major markets, nat 
Alliance is a leader among TV advertisers! It pays to sell Alliance! 





Best Performance! Let's !ook at the facts—more than 2,000,00' 
Tenna-Rotors have been sold! And one satisfied user tells another. T 
in on public demand, it pays to sell Alliance! 

Best Styling! Alliance Tenna-Rotors are styled for today's homs 
pack more eye-appeal—more buy-appeal. Record-breaking sales 
it! To profit most from the rotators that are seen the most and 
MODEL K-22—New Economy Model. Features most, it pays to sell Alliance! 


fingertip control. neat sty 1 Undoubtedly the 
} f 


| Price $24.95 Best Prices!—Biggest Value! Alliance Tenna-Rotors are 
now at new low prices... to melt sales resistance. Step 
up your volume and profits. It pays to sell Alliance! 


biggest value in the industry 





Sell the Alliance Profit Line . . . For Alliance Products are Pre-Sold for You! » he 


ALLIANCE MANUFACTURING COMPANY « Alliance, 





Learn to Service TV Sets- 
any make or model-Quickly 


New ALL PRACTICE Method 
@ trains you at home to become 
}, aProfessional TV Serviceman 


You learn the time saving techniques, 
methods used by top IV Servicemen 


_ is 100% les hbv-doing p 
qu ‘ye nt, all ti s meludin I 
mua overing a thoro 


UHF and COLOR Create 


17’ Picture Tube, Components ; 3 | Growing Opportunities 
for a TV Receiver, Scope, . j 

Signal Generator, HF Probe— 

all included in introductory 

price under $200-Easy Terms 


int to go places Ty 


‘ § National Radio Institut 
Bea) Wahincton 9, D0. 
nea COUPON BRINGS IMPORTANT} sn 


=~] BOOK FREE: 
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in TV 
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ON THE COVER (Story on page 
64) Model Carol Evans plucks one 
of the reeds of the Miessner elec 
by 


plano. Color original 


R. Rubin 


tronic 


Daniel 


(We reeret that a credit was over- 
looked on last month's cover, The TV 
tube shown was supplied through the 
courtesy of Sytvania Electric Prod- 
uots, to whom our thanks are due.) 
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YOU CAN LEARN BY HOME STUDY, IF — 

you are ambitious to increase your earning power. 

you want to broaden your knowledge and skill. 

you choose the school with the most complete training 

and service. 

50 Years of Successful Training 

National Schools has been training men 
Our graduates are located around the globe 
in servicing, installation and 
private industry, or in their own businesse 
and background are your assurance of succe 
What This New Dimension in Home Study Means to You 
As a National Schools student, with Shop Method Home Training, 
you master all phases of the industry-——TV, Radio, Electronics 
theory and practice. You learn HOW and WHY, in one complete 
course at one low tuition 
Because National Schools’ world headquarters are in Los Angeles 

‘capital city’’ of TV-Radio-Electronics—our staff is in close 
touch with industry. Our lessons and manuals are 
revised to keep you up-to-the-minute on latest developments. We 
show you how to make spare time earnings as you learn, and we 
give you free placement as upon graduation. National 
Schools is approved for G. I. Training. Both Resident and Home 
Study courses are offered. If you are of draft age, our training 
helps you achieve specialized ratings and higher pay grades 
This new dimension enables us to train you as you should be 
trained at home, regardless of your age or previous education, 

Your Course Includes Valuable Units 

send you important equipment, including a commercial, pro- 
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for success since 1905 


in good-paying job 
manufacturing in public and 
All this experience 


constantly 


sistance 
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fessional Multitester 
Signal Generator, 
Wave and 


plu 
Continuit 


Standard Broad t 1} 


Get these two free boo} il it 
dimension in Home Trai: 
illustrated fact 
sample National School 
obligation, so mail coupor 
NATIONAL SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1905 
Los Angeles 37, Calif Chicago: 323 W. Polk St 
In Canada: 811 W. Hastings St., Vancouver, 8 


hensive, 


(mail in envelope or poste 


NATIONAL SCHOOLS 
4000 S. FIGUEROA STREET 
LOS ANGELES 37, CALIF., 


Rush Free 
and Free Lesson 
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Thrill to 
“silk-and-diamond” 
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135 List $55.00 
1358 List $35.00 
1% List $14.00 
Aly List $ 6.00 


Audiophile Net 
Audiophile Net 
Audiophile Net 
Audiophile Net 


$33.00 
$721.00 
$ 8.40 
$ 3.60 


Ihe 145K for lower powered systems and 
AM-EM radio or radw 
black 


system 


existing quality phono 


graphs, finished in flac macte Requires 


only X46 to 


ance 16 ohms 


imped 


wiach to mu 


Shipping weight 2 Ibs 


Beautiful 135 Accessory Enclosure 


The Piceotine 

for either the 135 

or the T1568. Styled in gleaming 

tropical mahogany or lustrous 

Korina blonde. List $15.00 Audie 
phile net $9.00 


The Piceoline, complete with Su 
per -Sonax AW crossover and 
level control wired and 
to connect to your musi 

with T35) «list §=—$90.00 
Audiophile net $54.00: with T1586 
list $70.00 Audioghile net 

$42.00 


Prove the performance 


of the 135 to yourself! 


You hear the difference O'S Sm Sue. 
demonstra ‘ Tite 


tor, With a fipoft the switth 


with this T45 


you bring in of cut out the 
145. Visit your E-V distrib 
utor to conduct this amaz 


— | 


ing test pe rsonally, 


lodoy eT ee Le buy 


7. ELECTR v t N 
9 . <A BUCHANAN. MICHIGAN 





LIGHT AMPLIFIER demonstrated by 
General Electric Co. may in the future 
solve the problem of “picture-on-the 
wall” television receivers 

The light amplifier consists of a thin 
phosphor film 
The front electrode is 
permit incident 


between two electrodes 


transparent, to 
amplified light to 
and is made of conductive glass. 
A voltage in the order of 100, supplied 
by an ordinary B battery, is connected 
across the electrodes, 


and 


pass, 


putting the phos 
phor in an electrostatic field 

Light striking 
them to 
light by collision with 
atoms in the phosphor. In the 
amplifier, the electrons are 
and given 
voltage 


atoms of a 
emit 


phosphor 
which 
other 
light 
speeded up 


cause electron 


produce 


more energy by the direct 
across the phosphor, thus pro 
ducing more light than would otherwise 
be the case 

In the demonstration, a small lantern 
slide projected by 
light on a phosphor 


ultra-violet 
bright 
ened gradually from bare visibility to 
a bright picture by turning the 
up from 0 to 120 
Amplification was strictly 
tional, dark portions of the screen re 
maining black and the brightest 
tions coming highest 
A total increase of 10 
ported achieved, but limits 
are far beyond present accomplishment 
Drs. Williams 


veloped the 


image 


screen Wa 
voltage 
propor! 


por- 
up to brilliance. 
time was re- 
theoretical 
and Cusano, who de 


amplifier, were extremely 
cautious about predicting practical ap 
plications for it in the 
Asked television they 
pointed out that practical problems of 
obtaining phosphors of short 


persistence, producing § large 


near future 


about creen 
enough 
enough 
screens and modulating them with a TV 
signal still to be 


were olved 
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CANADIAN TV STATIONS AS OF 
DEC. 20, 1954 


Calgary, Alta 
Edmonton, Alta 
Vancouver, B.C 
CBWwT Winnipeg, Man 
CKCW-TV Moncton, N.B 
CHSJ-TV St. John, N.B 
CBHT Halifax, N.S 
CJCB-TV Sydaey, N.S 
CHCH-TVY Hamilton, Ont 
CKWS-TV Kingston, Ont 
CKCo-TV Kitchener, Ont 
CFPL-TV London, Ont 
cBoT Ottawa, Ont 
CFPA-TV Port Arthur, Ont 
CJIC-TV Sault Ste. Marie, Ont 
CKSoO-TV Sudbury, Ont 
CBLT Toronto, Ont 
CKLW-TV Windsor, Ont 
CBFT Montreal, Que 
CBMT Montreal, Que 
CFCM.-TV Quebec City, Que 
CJBR-TV Rimouski, Que 
CKCK-TV Regina, Sask 
CFOC-TV Saskatoon, Sask 


CHCT-TV 
CFRN-TY 
CBUT 


SEVEN NEW TV STATIONS ho 


gone on the air since 


report. These are: 
WELM 
WPFA-TY 
wiri 
WFMZ-TV 


Munford, Ala 
Pensacola, Fla 
Plattsburg, N.Y 
Allentown, Pa 
KTRK-TV Houston, Tex 
KcTs Seattle, Wash 
WOAY-TV Oak Hill, W.Va 
Two stations have 


Tulsa, Okla 
Neenah, Wis 


KCEB 
WNAM.-TYV 


Canadian 


CKCW 


Five 
gone on the air: 
N.B., channel 2; CKWS 
Ont., channel 11; CJI¢ 
Marie, Ont., channel 
Rimouski, Quebec, 
CFQC-TV, Saskatoon, 5S: 
(New list of 
includes these). 


new 


Canadian 
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In Spare Time at Home=— Prepare for a Better Job — 
or Your Own Business in 


: You build and keep 

5 this valuable Jewel 

Ba eek 
METER 


> RADIO - ELECTRONICS 


» if the man who is seeking a better job or a business of his own will take 
». time to compare all the opportunities available to him today, he will 
undoubtedly consider a career in Television-Radio-Electronics. 
A bird's eye view of the tremendous opportunities that exist in this 
fast-growing American industry reveals that hundreds of TY sta- 
TTT eT tions are yet to be built, millions of sets to be manufactured, and 
LUC other millions of existing sets to be serviced from time to time. 
“mu ocak Another marked advantage for men 17 to 45 is the fact 
servicin that they can prepare to enter these profitable fields in 
their spare time at home or in our modern laboretory 
. in Chicago. Another distinct advantage is the fact 
\, that no previous technical experience or ad- 
‘ , vanced education is required 
After a man completes his training ot 
\ home or in our Chicago Laboratory, he 
\ may get the benefit of our effective 
EMPLOYMENT SERVICE to help him 
™~ get started 
a Again we say —compare these 
My opportunities and advantages. 
Send for full facts today. 
ail coupon below NOW! 
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Build and keep this BIG DTI 
: Engineered TV set—easily 

T E L E Vy | $ | 0 N converted to U.H.F. (DTl offers 
. another home training, but EMPLOYMENT SERVICE 


D.T.I.’s program without the TV set.) Ue a a eo a emtanpe leb- 
, oratory of Home Training, DTI's long: 


also includes ' d « , established, effective Employment Serv 


ice is ready to help you start earning real 












training in \ ’ , ” 5 money. Get full facts. Mail coupon today 
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ODERN LABORATORY 


M 
If preferred, all of preparation in 
our madern, Chicago, Waining Latorarory one of 
the finest of ite Ane tee anal 

. Write for details! 















WORK OVER 300 PROJECTS 


You set up your own HOME LABORATORY 


work with and keep the same type of basic electronic ports 





used in D.T1.'s modern Chicago Training Center, Now you 


can get real Laboratory-type training—AT HOME 






MILITARY SERVICE! 


if you're subject to military service, the informe 









\ WAYS 
70 
EARN 

MONEY 


im TELEVISION 
MADIO LLECTROMICS 


tion we heve for you should prove very helpful 
Mail coupon tedey. 








16-mm. HOME MOVIES 


You vee this 16-mm. motion picture pre- 
jecter end many reels of educations! film 


—a wendertul, exclusive, D.T.1. heme aid 
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cation showing how | may get started toward « good job of my own 
business in Television-Radio-Electronics 


Street Apt. 
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City Zone State 
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TUNG-SOL mokes 


All-Gloss Sealed Beam Lomps, 
Miniature Lamps, 
Signal Flashers, 
Picture Tubes, Radio, TV, 
Special Purpose Electron Tubes, 
Semiconductor Products. 


TUNG-SOL ELECTRIC INC. 
Newark 4, New Jersey 
Sales Offices: Atlanta, Chicago, Colum- 


bus, Culver City (Los Angeles), Dallas, 
Denver, Detroit, Newark, Seattle 





THE RADIO MONTH 

IRE PRESIDENT FOR 1955 | 
D. Ryder (see photo), dean of the 
School of Engineering at Michigan 
State College. His election carried with 
it one of the nation’s highest 


John 


profe 

sional honors. William 
R. Hewlett, vice president of Hewlett 
Packard Co., as head of the interna 
tional society of 40,000 radio eng 


t{yder succeed 


ineers 
and scientists. 

Holder of numerous 
author of three textbooks on electronics 
and networks, Ryder, a Fellow of the 
IRE, has long been active in that organ 
ization’s affairs. 


patent and 


FIRST TV STATION to operate with- 
out any local programming was author- 
ized to broadcast on chanel 9 from 
Lufkin, Tex. The station, it was stated, 
would rebroadcast programs of KPR¢ 
TV (channel 2), Houston. In dissenting 
from the FCC grant, Commissioner 
Frieda Hennock stated, “By this action 
the commission for the first time has 
authorized the use of a v.h.f. channel 
by a station operating as a satellite of 
another v.h.f. station and carrying 
exclusively the programs of the parent 
station, which is licensed to serve a 
distant city. 

“On Aug. 5, 1954, the 
announced a new policy under 
it will consider applications for stations 
in the u.h.f. band which do not propose 
to originate any local programs. No 
reference was made to the possible use 
of v.h.f. channels for tations 
operating off v.h.f. parent stations and 
carrying exclusively the 
the latter. The grant thus extends the 
scope of the Aug. 5 policy and the limits 
then announced.” 


GEORGE ASHLEY CAMPBELL, 
scientist and inventor in the field of 
electrical communications, died Nov. 11, 
1954. The 83-year-old 
physicist was a staff member of Bell 
Telephone Labs until his 
in 1935. 

Campbell is credited with contribut 
ing to the invention of the loaded line, 
which made possible long-distance tele 
phone calls. His inventions also include 
the electric wave filter, which for the 
first time permitted the 
many conversations over the same elec- 


commission 
which 


satellite 


programs of 


mathematical 


retirement 


sending of 


(Cont 
trical circuit, and the shielde: 
a measuring apparatus. 

In 1936 Dr. Campbell rec: 
Medal of Honor of the In 
tadio Engineers. He joined the 
ican Bell Telephone Co. in Be 
1897. 


NEW COLOR TV RECEIVER 
been demonstrated by Hazeltin« 
receiver, which of course work 
NTSC system, is a project 
using three C-R tubes. Each 
duces one primary color: red 
green. The optical assembly 
three 2%-inch projection tube 
system of lenses and mirrot 
bines and enlarges the out; 
tubes and projects the colo 
on a flat screen slightly la 
the face of a 21-inch direct-vi 
The receiver also operates or 
chrome. 

The optical assembly contair 
three tubes and the necessary 
and mirrors is a compact unit 
to be adjusted at the factory 
then maintain adjustment and 
until it 
one of the color tubes. At that 
simple adjustments, of a typ: 
can easily be made by a skilled 
technician, would be needed. 

It was estimated that the co 
receiver would be comparabl 
sets using tricolor 
outstanding advantage of thi 
the cost of picture-tube replac 
the price of the small tubes bein 
than that of the 
types of tricolor picture tube 


becomes necessary ti 


picture tube 


times less 


CBs LICENSES RCA to manufact 
direct-view color TV picture 
the curved screen mask type, a dé 
ment of CBS-Hytron. The agreem 
5-year pact, grants RCA right 
the original patent as well ; 
CBS patents that may issue fro: 
ing applications. CBS officials ar 
the move as a definite ster 
long-sought-after tube standard 
in the color TV field. 

RCA’s 


ited commercial production of 


recent announcement 


sets using the company’s new 
tricolor tube (21AXP22) wa 
use of the 
tube was described as a 21 
metal type using a curved 
RCA had previously made tu 
flat or planar mask type 


licensing agre 


NINE ARRESTS were the vr 
Miami, Fla., drive on dishons 
vision repair practices. The 

was due to cooperative action 
and county officials, the local R 
Television Technicians 
Miami Better Business Bure 
arrested accused of 

money by trick and petty 
Methods were said to includ 
unnecessary repairs, charging 
not installed, inflating bill 

not performed and 
parts for new ones. 


Gulld 


were 


substitut 
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cial license, prenenat Our Amazingly Effective JOB-FINDING SERVICE 


5S ¢xamination within 


completing your course. 90 days Helps CIRE Students Get Better Jobs 


Here is just one recent example of s Results 
Gets Five Job-Offers from 8 


TO TRAIN AND COACH YOU AT HOME IN SPARE TIME OURS 18 THE ONLY 


HOME STUDY 


uni vou cet YOUR FCC LICENSE coe | sein 


. 
i TIONS WITH ALL 


od q LESSONS AND 
TELLS HOW EMPLOYERS MAKE FINAL TESTS 


JOB OFFERS Like These to Our 
Graduates Every Month 


Letter from nationally-known Airlines Radio Operators and Radio Mechanics 
are needed for our company. Periodic wage increase with opportunity for advance- 
ment. Both positions include many company benefits such as paid vacations. free ‘ 
flight mileage allowance and group insurance 

Letter from nationally-known manufacturer: ‘We have a very great need at the 
present time for radio-electronics technicians and would appreciate any helpful 
suggestions that you may be able to offer.'’ 

These are just a few examples of the job offers that come to our office periodical. 
ly. Some licensed radioman filled each of these jobs it might have been you! 


HERE'S PROOF FCC LICENSES ARE OFTEN SECURED 
IN A FEW HOURS OF STUDY WITH OUR 
Coaching AT HOME in Spare Time CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Name and Address License Desk RE-73, 4900 Euclid Bide. Clev 
Marry GF 2nd Class a te oO 
I 420 wrlestow w. \ ki 
Charies | Bilie ; —_ ist Class ee ur FREE 
Omar Bibbs . let Class 


after 
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Kenneth Rue 2nd Class Weeks 
8. L. Jordan ist Class Weeks 

wattle Was 


ington 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE-73, 4900 Euclid Bidg., Cleveland 3, Ohio 
CARL E. SMITH, E.E., Consulting Engineer, Pres 
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C-D-R ROTORS a ave BEST 


Most Powerful Most Reliable ‘Sharpest Zenieg 


from the bottom up... 
inside out... 











remium die cast 
i durable that 
it is used for aircraft landing gear 





PRE-SOLD to MILLIONS 
through spot announcements on 
television. 
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RAYTHEON 


a 


Makes Long Lasting 


Aluminized Pic 


, U 


B Tubes 
rAC 


Exclusive Aluminizing Lacquer 


Now you can get all the benefits of aluminized 
picture tubes — sharper picture, superior con- 
trast, high light output — and excellent picture 
tube life! 

Raytheon aluminized picture tubes are proc- 
essed with the purest aluminum plas LUMILAC 

re é, a lacquer especially 
blended and used exclu- 
sively by Raytheon. 
This lacquer produces an 
extra smooth unbroken 
surface for the aluminized 


coating, yet leaves no gas- 


producing residues which could impair cathode 
emission and hence shorten tube lif 

Next time you replace a picture tube try a 
Raytheon LUMILAC Aluminized Picture Tube. 
You'll be delighted with its performance in any 
set — amazed at how it will improve the picture 
of a low cost, low voltage range TV receiver. 
And so will your customer. Ask your Raytheon 
Tube Distributor for Raytheon Aluminized 
Picture Tubes with LUMILAC. Like all Ray- 
theon Picture Tubes they are Right for Sight, 


Right for You 
and Always New. 


RAYTHEON MANUFACTURING COMPANY 


RAYTHEON MAKES ALL THESE; 


FEBRUARY, 1955 





The Only COMPLETE Line... 
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VOTE OF CONFIDENCI 
Model SS Dear Editor 


3-speed, 2-pole motor Congratulations on 


Model DSS in the Correspondence c 
- ~ 3-speed, 4-pole motor December issue. I too fe 
mation is often needle 
more general use simp 


f 


the very poor manner 


nm : tion. Highly involved art 
WIULAG fy delight Mr. Holm but leave 
WYO. 4 pretty much in the dark 
Model OR I feel that any subject 
a hel fel fennel s 2-speed, sented in such a manner 
4-pole motor tent can be grasped on the 
* FOR PORTABLE PHONOS © FOR Hi-F And more power to y 
JNITS © FOR COMBINATIONS © FOR ELECTRONICS which seen 
RECORD CHANGERS © FOR TAPE this wholesome idea 
RECORDERS © FOR REPLACEMENT USE ELBERT | 
se) ees Raed fel tome V1 10a Bale). Port Washington, N. ¥ 
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Model LC . Dear Editor 
I think Mr. Holm, in 


Single speed, 
Corre spondence column, ha 


2-pole motor 
criticism. By your own rey 


was intended for person 
Model D-10 A like to have a thorough 
4-pole, shaded pole A.C purposes, ingredients and 


; You also stated that art 
Induction type for Model RM 4 a. - 


Single speed, " i the average and intelligent 
4-pole motor technician.”’ 


tape, wire, or disc interesting and under 


recorders 


I submit that the averas 
radio-TV technician is cap 
standing the shock of hea 
power is not always equal to | 
If he cannot assimilate tl 
if he does not already ki: 
has no business in radio-T\ 

I have not read the art 


THE GENERAL INDUSTRIES Co. Mr. Holm refer 


there are errors in it, and th 
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accurate. Your magazine pub 


‘Servicing by Signal Substitution’ jf "iia now and then! Such an arti 


of D. J. Tomeik in the Dece 
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(NEW, UP-TO-DATE, 14th EDITION) { Signal onty 40 issue. It proceeds in a clea 
103 pages manner without being over 


Substitution Ne He adequately lays the 


nformation 


The Modern, Simplified, Dynamic Approach to 
all Receiver Adjustment & Alignment Problems . 
that will help for the concept of criti 
you redouble 
the value of 

veal . non-obsolescent Nieves your basic test which affect its value He 
% Employs only Basic Test instruments >a t equipment. 


resistance, then discusse 


a simple mathematical 
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CORRESPONDENCE (Continued) 
VOICE FROM 
Dear Editor: 
Hallelujah!!! is 
open this letter, and I am referring to 
the controversy the 
and Mr. Holm. 
one of the 
Holm would deny 
haven’t sufficient 
Despite thi 
studying 
find 


am 


THE WEST 


the only way I can 


between editors 


I am would-be learners 
that Mr. 
to because | 
matical training 
I am at present 
trade 


presented, I 


knowledge 
mathe 
handicap 
electronic 
that 


( apable 


when 


of 


at a school and 
properly 
understanding technical 

I want to thank the editor 
ELECTRONICS for 
the first time I have 


editors weren’t apologizing all over the 


article 
of RapIo 
back It is 


where 


punching 
ever read 
place. The challenge you presented to 
Mr. Holm is very commendable 
ARTHUR L. RUTSCHMAN 


Silve rion, Ore 


AN AUTHOR COMPLAINS 
Dear Editor f 

I have writing 
RADIO-ELECTRONICS for 
have been—lI 
clear, concise and timely. 
have had 
details 


articles 


for 
some years. The 
like to think 

Most of them 
construction 
the 


mag- 


been 


articles 


and 
written on 
readers of the 
least a 


schematics 
They were 
premise that 
azine would 
edge of the fundamentals of electronics 

For years 
receiving letters from the 
RADIO-ELECTRONICS. They 
to believe that perhaps I 
and of 

Or, is it that too many reader 
really read 


most 
have—at knowl 


some now | have been 
reade! of 


led 


clear, 


have me 


wasn’t 


concise possessed much knowl 


do 


schematics? 


edge 
not 
Recently I received a letter that went 
into a detailed explanation of how the 
writer had built an amplifier | described 


especially 


in a recent article, but he couldn’t make 
the thing work. Could I help? I 
and did. But the trouble 
amplifier at all. He had not 
the text of the article and had 
at the schematic when he began 
to wire the parts. The title of the 
article or the editorial blurb had caught 
his fancy and he’d decided to build the 
amplifier. But if he had read the article 
he have known of 
about what to do! 
And another: The parts list indicated 
and the che 
Which one to 
straightening 
tube 


in the 
tudied 
looked 


wasn't 


only 


would my caution 


not 
for a resistor 
showed 
Now, 
him out 


one value 
another 

I didn’t mind 
But 


him 


math 
use” 
on this manual 
told 


cathode 


any 
the 
bias re 


could have 
value 
this 

Did I use a gimmick on the whatsis’ 
Well, the text of that particular article 
but 
Yet, I received a three-page 


approximate 


for a istor for 


particular tube 


» 


said it could be used was not rec 
ommended 
letter asking my 
opinion, the gimmick could be used! 
So I wonder 
Well, I 
editors can make one, too 
department is not 
either. But usually 


accepts an article 


me if, in learned 


have I been clear? 
mistake. The 


The drafting 


can make a 
immune to errors 
when the editor 
for RApDIoO-ELEc- 


could | 
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tipped wires. Polarization means 
spray resistant shells. Flashover 1700v di 


older 
ait 


TYPE “U".. . UP TO 12 CONTACTS 


Receptacles Hermetically-sealed 


Round steel shells. Pin receptacles have 
fused vitreous insulators to give true 
hermetic seal. Adaptable to box-or pane 

mounting. Pin or socket plugs have resili 
ent moisture-sealing insulators 
plated contacts. Bayonet latct 

connectors have resilient sleeves 
tacts 5-amp. Flashover 1700v dx 


Cord 
Con 


Write for Cannon Sub-Miniature Bulletins... 
TODAY! Refer to Dept. 144 


| CANNON ELECTRIC COMPANY, 3209 


Humboldt $t., Los Angeles 31, Calif 
Representatives and Cannon dis 
cities 


tributors in all principal 


Since 1915 
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IN RADIO-TV-ELECTRONICS 
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portant. CREI courses are prepared by xperts in a 

“Luck,” some may say. practical, easily understood m ne t the. benefit 

“Contacts,” others may suggest. of time-tested materials, unde) e pt ervision of a 

But in your heart, you will know the answer: “Training.” CREI Staff Instructor, wh« ou what 
And it all may have started the moment you filled out a industry wants. This is accomplishe r own time 
coupon requesting a copy of a free booklet.named “Your during hou elected by a } vour own 
Future in the New World of Electronics.” From this data will power. This complete trainings ( n that grad 
you get knowledge of where you stand in Electronics. Tre uates find their CREI diplor ey n Radio, TV 
mendous expansion leaves this gigantic industry pleading and Electronics c m in Amer 
for trained men. Top manufacturers sold billions of dol ica’s leading firm your ry Placement 
lars worth of electronic merchandise in 1953. By 1960, the Sureau, which find sition tudent 
radio-electronics industry should do no less than 10 billion wraduates Although 
dollars per year, not counting mili- 
tary orders. 

Today there are over 97,000 radio- CREI resident instruction (day or night) 
. : is offered in Washington, D.C New rene 
classes start once a month. 


ber é S are fri > > —— - V re u t i Lraines 
= . : “§ apes ~ elgg te 5 . VETERANS: If you were discharged — “ 
(at eas i, Ips 6, civilian after June 27 1950 let the new GLI. ontac ‘ i inch 


planes have radio; 35,000 American Bill of Right help you obtain CREI na : back 

ships have radio. resident instruction. Check the coupon ' | / echnical 
Today there are over 120,000,000 for full information 

radios in use. There are 28,000,000 

TV sets and 381 TV _ stations in 

operation. Color TV is coming into its own. Countless Age of Electronic 

positions must be filled—in development, research, design, it now. We'll promptly 

production, testing and inspection, manufacture, broadcast Future in the New Wor 

ing, telecasting and servicing. To fill these posts, trained future—is up to you 

men are needed—men who some- 

where along the line take time to 

improve their knowledge, their 

skills. Men who, today, perhaps, 

take two minutes to send for a 

booklet 


“Your Future in the New World CAPITOL RADIO ENGINEERING INSTITUTE 


of Electronic ss shows you how Accredited Technical Institute Curricula To help ¥ answer your re- 


CREI Home Study leads the way Dept. 142-8, 3224 lé6th St.. N. W., Washingtor quest intelligently, please give 





equipped police cars; an even larger 











to greater earnings through the Picen ancl deal P ) FREE the follow : information 
inviting opportunities described Booklet "Your Future in the New World of Electronics 
above. ye bing opportunit RE 

However, CREI does not promise 
you a “snap.” With an accredited 


CHECK yo 


FIELD OF 
must study to convert your ambi 38 


technical school such as this, you 


GREATEST 
INTEREST 


tion into technical knowledge you 
can sell in the fabulous Electronic 
narket. 

Since its founding in 1927, CREI 
has provided thousands of profes 

nal radio men with technical ed 
ucations. During World War II 
CREI trained thousands for the 
Armed Services Leading firms 
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AHEAD «+ the 
“CUT ana TRY” BOYS 
with the NEW 


FIELD STRENGTH METER 


less batteries 


BATTERY OPERATED ~FOR VHF-UHF 
Move forward into bigger business 
Save time, money No guessing whether 
antenna or receiver is at fault. Find 
your problem immediately 


On new installations you KNOW 
which antenna location is best before 
proceeding. A Radion Meter builds 
customer confidence, often pays for 
itself in two months time 


Beautifully designed, easy to use. All 
TV channels 2 to 83 and FM band 
Weighs only 16 lbs. with standard 
batteries. Absolute readings in micro- 
volts. Monitoring jack for audio. Size 
ll x 84% x Gin. Ask your distributor 
or write direct for specifications 


No guesswork 
im your methods 


Quickly locate cause 
of weak signals. 


THE RADION CORPORATION 


Dept. G, 1130 W. Wisconsin Ave, 
Chicage 14, tl. 
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CORRESPONDENCE (Continued) 


rRONICS he is pretty sure the author 
has something that works, written up 
And he 
is reasonably certain that most of hi 
readers will like the article and will 
want to build whatever is described 
The letters I receive—and I’ve had 
several for how that 


articles get read Sut I think some of 


so that it can be understood 


every articl 
them must have been read with one 
eye on the TV screen and the othe 
gazing into space at the finished product 
before the soldering iron gets hot 

So this i 
authors: 

Read the text of the article everal 
huild 


a plea, for myself and all 


times, especially if you're going to 
something 

Study the diagrams. Are there any 
possible mistakes? Some puzzling use 
of circuitry? New tubes, technique 
Don't tart chanying thing before 
you've even tried the author’s value 

And if you must write, remember 
the author is flattered to receive letters 
(he has readers!) but write so he can 
read! Use a typewriter, if possible 
and refer to the page and issue of 
RADIO-ELECTRONICS as well as the tith 
of the article 
ask your questions or make your com 
ments. But keep it short and to the 
point. And let the author know you've 
really vead the article. 


Don V. R. Dre 


Outline your trouble, 


Cothe wville, Kanes 


CAPACITORS 
Dear Edita: 

Mi Rogers’ article, “A Low-Cost 
Crossover Network,” in the November, 
1954, issue was just what I have been 
looking for But— othe 


networks have 


article on 
tated that 
hould be used in such 


CTOSBS-OVeC! 
paper capacitor 
cireuit Mi used electrolytic 
MaJ. Jesse D. THOMPSON 
Wright-Patterson A. F. B.. Ohi: 
(Theoretically paper capacitors are 
Actually it ha been recog 
nized for many years that electrolytics 
can be used like papel cuppa itor 


Rover 


superior 


whe re 
voltages are low. Each unit should be 
measured, however, since capacitance 
tolerances are greater than for paper 
capacitors The old Solar capacitor 
checker—-and presumably most of the 
others of the same veneral! type tested 
and measured’ electrolyti with a 
low-voltage alternating current Elec 
trolytics have been used in cross-over 
networks where their greater conven 
lence may outweigh any possible dis 
advantage One of the late E. T 
Flewelling’s prized souvenirs of a cer 
tain type of engineering mentality was 
a set of electrolytics from the network 
of his audio system, the patent on 
which he had just sold to a large radio 
company. The company’s engineer had 
clipped them out immediately, because 
“paper capacitors should be used,” in 
spite of the fact that they had per- 
formed sufficiently well in the equip 
ment to sell the idea to the company! 
Editor) 


NEW! show-How Book 


kk 
BRINGS YOU PRACTICAL 
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SERVICING KNOW-HOW 


Saves Your 
Time So You 


EARN 
MORE 
DAILY 


ONLY $250 


JOHN T. FRYE’S 
“Radio Receiver 
Servicing” 


A new book with the practi 
servicing for which this authe 
Covers each of the three com: 
of radio receivers: the power-transf 
set, the AC-DC series-filament t 
the 3-way portable type. I 
cussed separately, since 

are peculiar to only one typ« 
Each basic trouble (dead set 
intermittent set, nomy set 

rately treated. Clear organ 
discussion makes it easy 
specific trouble. Another ce 
ture is the’ progression § fre 
solve problems to those that 
difficult. Special receivers uct 
sets, all-wave sets, auto radios ar 
age battery portables are 
separate chapters 


Servicing Through Symptoms: 
Invaluable time-saving hints t . 
easy trouble-shooting through refere ‘ 
to symptoms, make this book al 

right hand” for busy servicemer 
save time, you'll earn more 
latest Howard W. Sama 
pages ! x Ble 


quick help on shop and outside 


ORDER RS-1 $950 


Order from your Parts Jobber today 
write to Howard W. Sams & Co 
2205 East 46th St., Indianapolis 

My (check) (money order) for $ 


enclosed. Send 
Radio Receiver Servicing’ (RS 


Address 


City. Zone 


(outside U.S.A. priced slightly highe 
Bes om ee se ee ee ee es es es 
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| Will Train You at Home 


for Good Pay Jobs, Success in 


J. E. SMITH 
President 


National Radio 2 
Institute 
Washington, D.C 
40 years of success a 
training men at 
home in spare time 


Practice Broadcasting Practice Serv 
with Equipment | Send with Equipme 


As part of my Communications Nothing takes the place of PRA( 
Course I send you kits of parts to TICAL EXPERIENCE. Tha wi 
build the low-power Broadcasting NRI training is based on LEARN 
Transmitter shown at the left ING BY DOING. You use ' 
You use it to get practical experi furnish to build many cir 

ence putting a station “on the air mon to Radio and Televi 
performing procedures demanded my Servicing Cours 

of Broadcasting Station Operators modern Radio (shown a 

An FCC Commercial Operator's build a Multitester which 

License can be your ticket to a help fix sets while trai 

better job and a bright future studenta make $10, $1 

my Communications Course gives fixing sets in spare tim 

you the training you need to get few months after ens 

your license. Mail card below and equipment is yours to ke 

see in my book other valuabl below will bring book sh 
equipment you build equipment you build 


AVAILABLE TO 


VETERANS 


Fees ees SS SF SF SF SS SSS Se eS See ee ee ee ee ee ee ee ee oe oe oe oe 


CUT OUT AND MAIL THIS CARD NOW 
Sample Lesson & 64-Page Bx 


Both FREE 


This card entitles you to Actual | 
shows how you learn Radio-Televisi 
also receive my 64-P age Book H 
in Radio-Television.”’ Mail card now 


NO STAMP NEEDED! WE PAY POSTAGE Aint 
qu 


oF SMITH, President, 


Se owes. Goce 


tae 


Television is Growing Fast 
Making New Jobs, Prosperity 


More than 25 million homes now have Television sets 
and thousands more are being sold every week. Well 
trained men are needed to make, install, service TV sets 
About 200 television stations on the air with hundreds 
more being built. Think of the good job opportunities 
here for qualified technicians, operators, etc. If you'r 
looking for opportunity get started now learning Radio 
Television at home in spare time. Cut out and mail 
ostage free card. J. E. Smith, President, National Radio 
institute Washington, D. C. OUR 40TH YEAR 


VETS write in date 
of discharge 


4K LMNO 





as aRADIO-TV Technician 


Get a Better Job—Be Ready for a Brighter 
Future in America’s Fast Growing Industry 


wecuri 


Training PLUS opportunity is the 
FECT COMBINATION for job 
good pay sidvancement. When times 
good, the trained man makes the KE 
PAY, GETS PROMOTED. When jobs 
scarce, the trained man enjoys GRE 
SECURITY in help ass 
and your of the bet 
things of life 

Hadi 
field. BK 
bigger than ever 
Broadcasting 
115 million home and Automobil 
are in use. Then add Television 
Hroadecast Stations extend from coast 
coast 1) million Televis 
already Phere 
1, 4OO Television 


NEI training « 
you family more 
today 
Pele 
before. Over 
son the air 


Television i 
without 


Hadio 
1000 Ka 


ven Vision 


Station 
Televis 
with over 


now 


“le in wm ire channels 


more 


Stations Um 


wR 
ty 


are 


rreR 


ire 


ATER 


ure 


ter 


opportunity 


dio 


more than 


Radios 


ion 
to 
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for 
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Start Soon to Make 


410 to $15 a Week 
Extra Fixing Sets 


Kee , 
NK 


a week 


while training. Many 
students make $10, $15 and more 
fixing neighbors’ Radios 
in spare starting afew months after 
enrolling. I start sending special 
booklets that show you how 
the day you enroll. The you 
build with parts I furnish helps discover 
and correct troubles 


SEE OTHER SIDE 


your job 
extra 
tinme 
you 
to fix seta 
multitester 


and Police Radio, Micro-Wave 
Relay, Two-way Radio communication for 
buses, taxis, trucks is expanding. New 
for Radio-Television principles coming 
in Industry, Government 
and Homes 


My Training is Up-to-Date 
You Learn by Practicing 


Get the benefit of 10 years experience 
training My well-illustrated 
give you the basi principles you must have 
to Skillfully de 
veloped kits of parts I furnish “bring to 
life’’ the principles you learn from my les 
sons. Read more you get 
on other side of 
Naturally, my 
Vision 
and 


Aviation 


ole 


uses 


Communications 


my 
men lessons 


assure continued success 


about equipment 
this page 

training 
over the 
more Television information to 
courses. The equipment I furnish students 

ives experience on circuits 


BOTH Radio and Television 
Find Out About the Tested 
Way to Better Pay 


Read at the right how just a 
students made out who acted to 
better things of life. Read how N 
dents earn $10, $15 a week extra fixing 
Kadios in spare time starting soon after 
enrolling. Read how my graduates start 
their own businesses. Then take the next 
step mail card below 

You take absolutely no risk. I even pay 
postage. | want to put an Actual Lesson in 
your hands to prove NRI home training is 
practi al, thorou I want you to se« 
64-page book fiow to Be a Success 
Radio-Television because it tells you 
about my 40 years of training men and 
important facts about present and future 
Radio-Television job opportunities. You 
can take NRI training for as litth $5 
a month. Many graduates make more than 
the total cost of my training in two weeks 
Mailing postage free card can be an im 
portant step in making your future success 
ful. J. E. Smith, President, National Radio 
Institute, Washington 9, D.C. OUR 40TH 
YEAR 
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common to 
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16th and U Sts.,N.W. 
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J. E. Smith, President 
National Radio Institute 


The men whose 
below were not 
long 
ire now 


—_ 


messages are 
born successful 
ago they were 
reading my ad! 
they should KNOW MORE 
EARN MORE 


4 


published 
Not 
doing exactly as you 
They decided 
so they 

acted' 


80 


ao they 


Mail card below now 


I vane THESE MEN 


Consultant on 
Artenna Systems 


‘I resigned as Chief En- 


$10 6 Week 
in Spare Time 


gineer. Now | am on my 


own af 


private 


antenna systems 


Bailey. 


Control Operator, 
Station WEAN 

I received my 

ul worked on 

Now with 


control 


consultant on 
and commercial 
"RJ 
Weston, W. Va 


Has Own 
Radio-Television Shop 

lice tine . 

mbihpo 

WEAN aa 

operator NRI 


course ix complete K 


Arnold 


Radio-Television 
Service Chief 


‘Am chief Radio and Tele 

vision serviceman for K 
large repair 
very good; working con 
ditions pleasant is 
Brogan, 


ae 


— 


Rumford, KR. I 


Got First Job 
Thru NRI 
Di I 
shop. Pay ener 
G Fir 


Louisville, Ky Han 


My Training Leads to Jobs Like These 


BROADCASTING 
Chief Technician 
Chief Operator 
Power Monitor 
Recording Operator 


Remote Control Operator 


SERVICING 

Home and Auto Radios 
P.A. Systems 
Television Receivers 
Electronic Controls 

FM Radios 


IN RADIO PLANTS 

Design Assistant 

Tranamitter Design 
Technician 


AVIATION RADIO 
Piane Radio Operator 


Service Manager 
Tester 

Serviceman 
Research Assistant 


Transmitter Technician 
Receiver Technician 
Airport Transmitter 
Operator 
SHIP AND HARBOR 
RADIO TELEVISION 


Chief Operator Pick-Up Operator 


Assistant Operator 
Radiotelephone Operotor 


GOVERNMENT RADIO 


Operator in Army, 
Navy, Marine Corps, 
Coast 

Forestry Service 
Dispatcher 

Airways Radio Operator 


SAMPLE 


Voice Transmitter 
Operator 

Television Technician 

Remote Control 
Operator 

Service and Maintenance 
Technician 


POLICE RADIO 
Transmitter Operator 
Receiver Serviceman 


CUT OUT=MAIL. 


LESSON 


foe 64-PAGE BOOK 


+ Both FREE 


aos Your Own Business 


their own 


iness with 
uate of mine, 


N. J., writes: “ 
way in Radio 


Many NRI trained men start 
successful 
Television sales and service bus- 
capital 
spare time. Joe Travers, a 
in Asbury 
I’ve come a long 
and 
since graduating. Have my own 
business on Main Street.’ 
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earned in 
ad- 
ark, 


Television 





the KEY v7 


to your problem metal-cased 


the NEW LooK in MULTIMETERS 
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POCKET SIZE WITH A 47/2” LENGTH SCALE 


WE LEAVE IT TO YOU met SEPARATE RANGE & FUNCTION 
WOULD YOU BUY A PLASTIC-CASED WRIST WATCH... ne ae 


if you could buy the finest movement in a magnetically 
shielded metal case? 


Phaostron, world famous manufacturer of ENVIRON- 
MENT FREE PRECISION AIRCRAFT EQUIPMENT for Mili- 
tary and Industrial uses introduces a new concept in 
Multimeters. This magnetically shielded, metal-cased 
*555"" compares with plastic-cased multimeters as a 
fine watch in a precious metal case would compare with 
a plastic wrist watch. 


The shielded, shatterproof and anti-magnetic case in- 
sures continued accuracy and integrity of this instru- 
ment for years to come. 


Phaostron ‘'555'' Multimeter incorporates more ranges, 

including AC current, greater visibility, simplified and 

functional controls and the greatest value offered to [| 

date. . ae 
; Panel Mounting Adapter $1) 50 

See the Phaostron ‘'555"', note its many outstanding 


features, its beautiful satin chrome case, its compact- **555"" MULTIMETER 
ness and light weight, and you will know why 








“YOU CANNOT BUY BETTER’’ $39.95 at your PARTS DISTRIBUTOR 


Manufactured by PHAOSTRON COMPANY ¢ 151 Pasadena Avenue ¢ South Pasadena, Calif., U.S.A. 
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SPECIAL REPORT 


Introducing the WALSCO Star:.. 





"FIRST INDOOR ANTENNA 
TO BE COMPARED WITH 
~ OUTDOOR INSTALLATIONS 


Attractive, compact in design...the new Walsco Star doesn’t stick 
out like a sore thumb. Smart styling and distinctive colors (char- Los Angeles...A new standard in the desigz 


treuse, sand, green) are being recommended by interior decorators. f f ind ame Ney” 
No ugly rods to manipulate. Proven comparable in performance to ormance Of indoor antennas can VERS 1 CW 


a good outdoor antenna in most metropolitan and suburban areas. models recently introduced by Walsco. This 


indoor antenna with a built-in, electronic rot 
Electronic tuner selects right combination of elements automati- tuning control that changes its directivity 
cally for crystal-clear picture reception. Receives VHF and UHF moving, twisting or pulling, the new Walsco 
stations in opposite directions or on widely separated channels. , 

be positioned perfectly by a simple turn of the 


The Walsco Star is the most advanced indoor antenna ever built. 
Ghosts and interference are reduced or e! 


completely...and the correct combination of « 
provides perfect reception on each channel 
The sharp, clear performance of the Walsc: 
made it the only indoor antenna that can, in 1 
be compared with a good owtdoor installat 
designed specifically for outstanding VHF and UHI 
ception in metropolitan and suburban areas. List pr 
is $12.95. The Walsco Starlet (without tun 

for use in strong signal areas, lists for $10.9 


at jobbers everywhere in 3 smart, decorator 





Walsco Electronics Corporation, 3602 Crenshaw Blud 
Los Angeles 16, California. 








Today, when demand for trained men is 
higher than ever before, pay is higher 
than ever before, you can train. AT HOME 
in your SPARE TIME to become a Tele- 


vision Technician. 


PREPARE FOR A BRIGHTER FUTURE AS A TV TECHNICIAN 


You can hold down a full-time job and still train AT HOME by the same 
successful methods | used to help hundreds of men—many with no more 
than grammar school training—master television! 


NO EXPERIENCE NEEDED... I'LL TRAIN YOU AT HOME IN YOUR SPARE TIME 


ENOUGH EQUIPMENT TO SET UP YOUR OWN HOME LABORATORY 
As part of your training, | give you all the equipment you need to prepare 
W Telephone for BETTER PAY TV job. You build and keep a professional GIANT SCREEN 
TV RECEIVER complete with big picture tube (designed and engineered to 
take any size up to 21-inch) . . . also a Super-Het Radio Receiver, RF 
Signal Generator, Combination Voltmeter-Ammeter-Ohmmeter, (-W Telephone 
Transmitter, Public Address System, AC-DC Power Supply. Everything supplied, 
including all tubes. 
FREE FCC COACHING COURSE 
Qualifies you for Higher Pay! Given to all my students AT NO EXTRA COST 
€, after TV Theory and Practice is completed. Helps you qualify for the TOP 
JOBS in Radio-TV that demand an FCC License! Full training and prepara- 
Super-Het ‘ : 
Rodio Receiver t10n at home for your FCC License. 


a tang © yo ba peters Sael Poem © MY 4 FREE AIDS SHOW YOU HOW AND WHERE TO 
2°*'S GET A BETTER PAY JOB IN TELEVISION 
és. See for yourself how my simple, practical n 


civilian radio experience! Train at home with kits 
ethod 
Public Address Cess Gs easy for you as they have for my hundreds 


of parts, plus equipment fo build BIG SCREEN TV 
System 


L. C. Lane, 8.5., M.A. 
President, Radio-Tele- 
vision Training Asso- 
ciation Executive 
Director, Pierce School 
of Radio & Television. 


Transmitter 


a) 


RF Signal 
Generator 


My School fully approved to train veterans under 
new Korean G.J. Bill. Write discharge date on 
coupon. 


Almost from the wery stort you can earn extra 
money while learning by repairing rodie-TV sets 
for friends and neighbors. Many of my students 
eam up to $25 a week . pay for their entire 
training from spare time earnings stort their 
own profitable service business 


rr ike suCc- 
graduates. 


RECEIVER. ALL FURNISHED AT WO EXTRA COST! 
of 
(For men with previous radio & TV training) 

1 train you at home for an exciting big pay job 
as the man behind the TV camera. Work with TV 
stars in the TV studios or ‘on location’’ at remote 
pick-ups! Available if you wont it one week 
course of practical work on TV studio equipment 
at Pierce School of Radio & TV, 
resident school in New York City 


Mr, leonard C. Lane, President 
RADIO-TELEVISION TRAINING ASSOCIATION 
52 East 19th Street, New York 3, WY 


our associate 


Dept. R-2 


Combination Voltmeter 


You get two weeks, 50 hours, of intensive Ammeter Ohmmeter 


laboratory work on modern electronic Deer Mr. Lone: Mail me your WEW FREE BOOK, FREE SAMPLE 


equipment at our associate school in New 
York City — Pierce School of Radio and 
Television. And | give you this AT NO 
EXTRA COST whatsoever, ofter you finish 
your home study training in the Radio 
FM-TV Technician Course and FM-TV Tech 
nicion Course. However, your home study course is complete even 
without this two-week laboratory session. 11 is only one of the 


many Extras available to you from RITA if you want it 


52 EAST 19th STREET © NEW YORK 3, N. Y. i 
Licensed by the State of New York @ Approved for Veteran Training —_ 
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[[) Redio-FM-TY Technicion Courte | Write discharge date 
(] FM-TV Technicion Course 


C] TV Comeremen & Studie 
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Now...Delco offers POCKET-SIZE kits that 
keep replacement hardware at your fingertips 


A GREAT NEW 
CONVENIENCE 
FOR AUTO RADIO 
TECHNICIANS ! 


A GENERAL MOTORS PRODUCT ce A UNITED MOTORS LINE 


(eas 


— 








DISTRIBUTED BY ELECTRONICS DISTRIBUTORS EVERYWHERE 


For quicker, easier servicing of Delco auto 
radios, a large assortment of replacement hard 
ware—from tuner bearings to case screws—1s 
now available in four clear polystyrene kits. 


There’s no more fumbling in a dark drawer 
when you need a hardware replacement part 
You can see it immediately in these transparent 
kits. And each part fits your repair need exactly 


A handy chart attached to the inside cover of 
the box shows the contents of each of the eight 
compartments—a convenience when ordering r« 
fills for the compartments in plastic bags. 


You can obtain these convenient pocket-size 
kits through your UMS Delco Electronics Part 
Distributor today. 


DELCO RADIO 


DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 
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Home Study Courses in 


ELEVISION SERVICING 





offered by 


RCA INSTITUTES 


Study Television Servicing—from the very source of the latest, up-to- 
the-minute TV and Color TV developments. Train under the direction 
of men who are experts in this field. Take advantage of this oppor- 
tunity to place yourself on the road to success in television. RCA 
Institutes, Inc. (A Service of Radio Corporation of America), 
thoroughly irains you in the “why” as well as the “how” 

of servicing television receivers. 


FIRST HOME STUDY COURSE 
IN COLOR TV SERVICING 


Now you can train yourself to take advantage of the big 
future in Color TV. RCA Institutes Home Study Course 
covers all phases of Color TV Servicing. It is a practical 
down-to-earth course in basic color theory as well as how-to- 
do-it servicing techniques. 

This color television course was planned and developed 
through the combined efforts of instructors of RCA Institutes, 
engineers of RCA Laboratories, and training specialists of 
RCA Service Company. You get the benefit of years of RCA 
research and development in color television. 


Because of its highly specialized nature, this course is 
offered only to those already experienced in radio-television 
servicing. Color TV Servicing will open the door to the big 
opportunity you’ve always hoped for. Find out how easy it 
is to cash in on Color TV. Mail coupon today. 


SEND FOR FREE BOOKLET 
Mall coupon in envelope or paste on 
postal card. Check course you are inter- 


ested in. We will send you a booklet thet 
gives you complete information. No sales- 


man will call, 
| ~ 
' A 


Color 
Tele ss108 


RCA INSTITUTES, INC. 


4 SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 


HOME STUDY COURSE IN 
BLACK-AND-WHITE TV SERVICING 


Thousands of men in the radio-electronics industry have 
successfully trained themselves as qualified specialists for a 
good job or a business of their own—servicing television 
receivers. You can do this too. 


This RCA Institutes TV Servicing course gives you up-to- 
the-minute training and information on the very latest 
developments in black-and-white television. 


As you study at home, in your spare time, you progress 
rapidly. Hundreds of pictures and diagrams, easy-to-under- 
stand lessons help you to quickly become a qualified TV 
serviceman. 


There are ample opportunities in TV, far radio servicemen 
who have expert training. Mail coupon today. Start on the 
road to success in TV Servicing 


MAIL COUPON NOW 


RCA INSTITUTES, INC 
Home Study Dept. RE-2-55 
350 West Fourth Street, New York 14, N. Y. 


Without obligation on my part, please send me 
copy of booklet on 








What do America’s servicemen think of Channel Master's 
RAINBOW antenna? Here are their very wordst: 


"The RAINBOW brings metropolitan recep— 
tion to isolated areas. 


"Gets more stations in this fringe area 
than any other antenna made.* 


*Just what our customers have been wait— 
ing for -- a powerful, sturdy, economical 
antenna." 


(Just a few of the many letters of praise we receive daily, 


LOOK at the RAINBOW’S unique design, so deceptively simple, 
yet so unbelievably officient. LOOK at its advanced features: New 


Spacing Formula, new Triple-Section High Band elements, new full- 

efficiency Intermix Design, and the brilliant triple-power TRI-POLE! NO THING 

LOOK at its remarkable Yagi performance on every channel, its 

sharp single lobe. LOOK at its rugged, durable 100% aluminum 

construction, reinforced at all stress points. LOOK at its trigger-fast t f 

“Snap-Lock” Action, Channel Master's fabulous preassembly that 0 U pe i 0 rms 
snaps open, locks open, without hardware or tightening. 


With every installation, Channel Master’s RAINBOW again 
proves itself the most powerful TV antenna yet developed by 
modern science. Bay for bay, it out-performs every all-channel 
entenna on the market today! 


Get In On This High-Powered Advertising Deal 


Your Channel Master distributor offers you a hard-hitting promo- 
tion program which includes TV spot films, newspaper mat ads, 
radio ads, full-color display material, and consumer literature. 
Advertise and install America’s best known, most wanted antenna, 


Here’s how the RAINBOW out-performs the famous Champion: 











There’s a RAINBOW model for every area . .. 
for every purse! 


For fringe and super-fringe areas: 
Super RAINBOW model no. 331, 537™ tiss E 
stocked Super RAINBOW model no. 331-2, $757 tiss tele” xelusive 


Design 


For suburban and near-fringe areas: 
Champion RAINBOW model no. 330, $230 list 
stocked Champion RAINBOW mode! no. 330-2, $48 tise 
for economy installations: 
(featuring butted tubing) 
Challenger RAINBOW model no. 332, 518% tise 
stocked Challenger RAINBOW model no. 332-2, $37 lise 





coupling system 


the great Channel Master development 
that permits unlimited antenna combinations 








with only one transmission line to the set! 


the NEW WAY, the BEST WAY, 
the only AUTOMATIC WAY to get 
all-channel, all-direction reception . . . 








SelecTenna means: no extra control unit on 
the set; no moving parts to get out of order; 
J ; 
f/) antennas are always in perfect orientation 
] 


SelecTenna means: no manual switches to 
bother with; better performance because cou 
piers have less insertion loss than switches 


© URED ple IOREDS wires! 


SelecTenna means: neater, more prof 
sional installations, because no complicated 
wiring enters the home. Only one lead connects 
to the set. 


This modern way to obtain multi-directional 
reception — with its individual band . pass 
filter networks — offers the consumer great 
convenience advantages possible in no other 
system. There’s never been anything like it! 
The SelecTenna System is rapidly replacing all 
older methods. Use it on your next “multi 
direction” installation! 

STORED ERS ORI OR fe. 
FREE TECHNICAL : 
ADVISORY SERVICE / Simple as: 


Our engineers will 
‘ tell you the correct 
| hook-up for your area 
Merely list the chan 
nels you expect to re- | 
ceive, as well as the 
| different antennas you } - 
would like to hook / Simply select your 
up. No charge or } 
obligation. 


aetncs S the right signal is $§42 


always there! each 


channel on the set--- list price: 


Including mounting 





hardware and 
connecting wire, 


© CHANNEL MASTER CORP. CLEEMVOLEE, @. ¥, 


The World's Largest Monvfacturer of Television Antennas ond Accessories. 


Copyright 1954, Chenne!l Mester ( 





The Only | \’/ Tower 
acprooco's POP-UP towers 


THE ANSWER! YOU BET! For the first time since TV started, we have a tower 
that solves all the problems! It comes in a package! It is pre-assembled! One man 
can erect it easily! Install antenna and rotator on the ground! Raise and lower it 
in seconds! It is guaranteed! And look at the low, low cost. Yes, POP-UP is the 
answer! 


POP-UP’s CONSTRUCTION: It is a beautiful combination of Alprodco’s famous 
aluminum and steel towers. The lower section is Alprodco's triangular 
hot-dip galvanized steel and the top section is Aircraft Aluminum joined 
at the “elbow” with a strong A-frame. You get the whole ‘‘Ball-o-wax’’ 
including 1. hinged base, 2. ground anchors, 3. Aluminum and steel 
towers, 4. winch, 5. cable, 6. A-frame, 7. guy-brackets, 8. top-trim, 
9. mast kit, and 10. a 9 foot telescoping aluminum mast. 


POP-UP TOWER package— 
* neat, compact and delivered 
without damage. Lay the tower 
out on location, bolt the sections 


eperner Se We veesy vs 9. ASSEMBLED: Use temporary 
POP-UP. " guys at right angle to the 
raising position and POP-UP can 
be pushed up by one man. The 
WORLD'S LARGEST PRODUCER top aluminum tower serves as a 3 PUSH POP-UP up. Pick the 
OF ALUMINUM TV, AM reverse’ boom. * up at the “A"-frame "Elbow 
AND FM TOWERS work back on the top half as the 
jack-knifes up. While the tower 
this position, secure the third guy 


then plumb the lower tower 


ALPRODCO, INC, | TOWERS + ANTENNAS 


ELECTRONICS DIVISION 





RADIO-ELECTRONICS 





. . —— 
PRE-ASSEMBLED POP-UP TOWERS are delivered with all parts — 
assembled. Bolt the sections together and it’s ready to POP-UP. 


SAVES STORAGE SPACE. The aluminum tower is nested inside the 


lower steel tower and requires less than half the usual storage space. 


s UP. Faste the 
i walk away 


6 you ve 


COMPLETE INSTRUCTIONS with each tower. Simple, easy to follow i bey, isn't she © 
instructions guide correct ASSEMBLY, ERECTION, guying, installing > Let winds and 


: > worries when 
q wire and any make rotator. ' . 
antenna, lead wire and any e rot i ico'’s POP-UP 


Alprodco PAYS COST OF SHIPPING right to your door. No hid- 
den costs when you get 5 or more POP-UP Towers. 


GUARANTEED (to withstand up to 90 mile wind and storm load 


when guyed according to factory recommendations. HEIGHT 


POP-UP’S DEALER PRICE: 49 ft.—$53.25; 61 ft.—$64.45; 73 ft.— 61 feet 
$75.65. Full freight paid on 5 or more towers assorted. (The demand 
for this new tower has swamped our production department—so 
please allow as much lead time as possible on delivery.) 











4 Attach an ALPRODCO RO- 5 JUST TURN THE CRANK and ee Y vent used an 


i rotator, 


TATOR if available, and an up she goes! Honest now— 
ALPRODCO ANTENNA, and it's have you ever seen such a sweet as sound aun 
all ready to go up. Pull the an- deal! The Answer! You bet it's ean lower the tenna to a handy 
tenna away from the tower base the answer! POP-UP is the serv- | working posil Ml done? Up she 
to get winch leverage and crank. ice man's dream! goes! 


rs to be 


ROTATORS + SLIP-UP MASTS 


KEMPTON, INDIANA OS Pee ee 
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Hugo Gernsback, Editor 


TEC-TELEDUCATION 


..- U.S. Technical Graduate 


r is no longer news that the Soviet Union is rapidly ove 
taking the United States in technical education. I have 
called attention to this very serious state of affairs in 


* 


an article recently.* Many stories in the press continue to 
sound the alarm at an ever-increasing tempo, with an over 
tone of despair and frustration.+ Reading these, it would 
appear that there is no remedy in sight, because of funda- 
mental shortcomings in our educational setup for training 
technicians. 

We are told over and over that due to our traditional 
underpaying of teachers we cannot hope now to reverse 
quickly the trend of teacher-instructor defection. We cannot 
hold the thousands who abandon their poorly paid jobs to 
take more lucrative positions in industry or elsewhere. 

New instructors—even if we finally see the light and pay 
them attractive salaries—cannot be recruited overnight. /t 
takes years to develop a good teacher or educator. Not all 
the money in the world can undo the harm already perpe 
trated by our past laissez-faire 

The security of our country is based on technology and 
science. These are, in fact, our national lifeblood. Yet sine: 
1950 the number of our technical graduates and scientist 
has decreased constantly. Within a few short years—if we 
don’t reverse the trend—we will be running far behind the 
Soviet Union. 

Today the United States, with 160 million inhabitant 
has a scant 700,000 engineer-scientist The Soviet Union, 
with a population of 213 millions, has almost 600,000. Whil 
our yearly number of technical graduates is rapidly decrea 
ing, the Russians are increasing theirs as rapidly. 

sy the end of this year, THE SOVIETS WILL HAVE 
SURPASSED US BY FAR 

What the 
potential and our very surviv: an be 
What the answer? 


Since 1950, I have been advoc: gy ma 


effect of this will be on our economy, our war 


readily imagined 


educatior Via 
televisior This was spearheaded by an editorial article | 
wrote for RADIO-ELECTRONK 
“Teleducation.” The Board of Education of New York City 


evinced interest in the idea; but so far it has not beer 


september 1951, entitled 


adopted, evidently due to lack of fund 

The idea in its simplest terms can be described as 
ows: Instead of more—and often mediocre—teachers and 

tructors, we need fewer but outstanding ones, men who 
are the very best in the land. These educators will teach 
milliona of pupil students at the same time by televia: 
from one Central Teletorium which could be located say in 
New York, Chicago, Washington or anywhere else. Cla 
rooms all over the country would be interconnected by a 
closed-circuil wire or microwave relay system to the Central 
leletorium. 


Because of the magnitude of such a national universal 


*RADIO-ELECTRONICS February 1954 “Wanted Techniciar 

NEW YORK TIMES, Nov. 7, 1954 Russia Is Overtaking U 
Training of Technicians.” 

See artle n NEWSPEEK, Decembe 5 Few Teacher 
Mar ia TV 
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: are Decreasi) g Alarminal ie awd 


educational undertak 
Federally built one. The G 
a system, but finan t th 
While the fundame 
concept, I can visuali 
understanding of it 
few of its aspect 
Emanating from a 
of teaching progran 
circuits. Thus one set of 
Another group will teac} 
science for the lowe 
there will be specially 


programs, such as, the f 


try, electricity electroni 1 
schools all will , la ‘ . ry 


The local 
screens, so no pupil w ‘ ‘ t the 
distant lecturer. Loudsp« the assroom 
will reproduce the voice 

Teleducation will ne 
supple ment and augme 
grams can be broadcast 
The hours in between are 
individual instruction, b 
tests, etc. It will be 
made as flexible a 

Time difference betw 
the Central Teletoriun 
repeated to remote te 
in commercial TY 

Most important 
is the a pect of techne 

Just a 
grade and 
college 
principl 
college 
will be augme 
logical giants of th 

No single university could possibl iffore 1 constant 
stream of our country’s and the world re t scientists, 
which can now be summoned cither in pe 0 or by remote 

ntrol and connected into the national Teleducation 
university hookup. How foolish we once we our children 
will say in the future, to allow our great ientists to talk 


only to a few dozen or perhaps a few hundred pupils when 


the great man could lecture to 500,000 at the same time! 
And what student would wish to be absent when the latest 
Nobel-prize scientist or the Einstein o is day speaks? 
Fortunately for America, we have in our hands today 
the technical means of making teleducation a reality in the 
immediate future. We need not wait for a new development 
to make it possible—all the necessary elements are here now, 
All we have to do is bring the new system into being. We do 
not have to be outclassed and outdistanced by any other 


country in the world. HA. 
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TEST INSTRUMENTS 


NEW COLOR BAR and WHITE DOT 
GENERATORS 
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Fig. 1 
produced by the WR-61A. 


Color-vector diagram showing phase relationships of color signals 
Shaded area shows phase angles and relative 


amplitudes. 


HE color bat 


erators are two new 


and white dot gen 
types of test 
ential to and 
installation 
This article 
operation and 
WR-61A 
Hickok 
modified for 
checking and 
adjusting convergence in color TV sets 
The RCA model WR-61A (see photo) 
produces 10 vertical bars on a 
color TV hifting the fre 
quency of the color-burst (subcarrier) 
oscillator by 15,750 cycles so that for 
each horizontal line there is a frequency 
difference of one cycle between the 
subcarrier and color-reference oscillator 
in the receiver This shift of 360°— 
one cycle equals 360 
continuous spectrum of 
across the TV receiver's 
shows the phase relationships of the I, 
Q, R ) Y and G Y 
Note that the I and Q axes are sepa- 
rated from the B YandR Y axes 
by only 30° instead of 33° as 
by NTSC standards. This 
difference can be counteracted by adjust 
ing the hue control—also called color- 
phase control—in the TV receiver 
Since the WR-61A produces 
spaced 30 


equipment e 

efficient 
of color TV 
discusses the 
use of the 
bar generator 


rapid 
ervicing and 
receiver 

theory of 
RCA 

and the 
vwenerator a 
white dots for 


new color 
model 
650 video 


producing 


color 


receiver by 


produces a 
vertical bars 
Fig. 1 


screen 


axes, 


specified 
light phase 


12 bars 
apart, the color-burst oscil- 
lator must be keyed at 12 times the 
horizontal rate (12 15,750) or 189 
ke. Only 10 bars appear on the screen 
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of the 


occurs 


because the eleventh 
during the horizontal 
and the twelfth during 
period. This can be seen by comparing 
Figs. 1 and 2. The bar 
following the horizontal 
(Fig. 1) serves as the 
in the receiver. 


Circuit of the WR-61A 


The diagram of the WR-61A is shown 
in Fig. 3 The subcarrier oscillator 
V3-b is a triode crystal-controlled type 
operating on 3,563,795 cycles (3.563795 
me). The bar oscillator is a 
crystal type using the and 
screen grids of Vl-a and operating on 
189 ke. A part of the signal is tapped 
off the screen and synchronizes the 
15,750-cycle horizontal sync multi 
vibrator (V6). 

In early models of the WR-61A the 
horizontal hold control permits the 
horizontal syne multivibrator frequency 
to be varied from below 15,750 cycles 
to above 31,500 cycles. In later models 
the hold control restricts the variable 
range to a narrow band around 15,750 
cycles. The output of the multivibrator 
is tapped off the plate of V6-b and fed 
to the paralleled grids of clamp tube 
V2-a and horizontal syne shaper V2-b 
The latter shapes the signal to have a 
duration of about 5 microseconds. V2-a 
eliminates the twelfth bar that occurs 
during the color syne period 

The 189-ke signal from the grid of 


receiver 
retrace 


the color ym 


Imme diately 
syn pulse 


color-syne burst 


Pier« e 
control 


of two popular color TV test 
instruments 


By ROBERT F. SCOT 
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Fig. 2—Pattern shows order of color 
bars, their phase angles and axis r« 
lationship. 


Vi-a goes to the input of bar 
Vi-b. Burst and bar width a: 
mined by the preset adjustment 
variable resistor in the grid 
Signals from the burst, horizont 
and subearrier oscillator 
simultaneously to the grid of 
keyer (V3-a). The 
operates so its output consi 
eries of 8-cycle blocks of 3.56 
nal. These subcarrier blocks are 
to one control grid of mixer V4 
the SUBCARRIER AMPLITUDE 
horizontal syne 
shaper and a 60-cycle 
one side of the heater 
to the grid and cathode, respect 
of V4-b. 

The SUBCARRIER 
sets the amplitude of the 
burst. In normal color trar 
the amplitudes of the color 
and the horizontal syne puls« 

If the amplitude of the burst 
uated by a frequency-selectiv« 
band antenna, improper receiver 
ment, multipath reception t} 
frequency-selective signal car 


carrier 


cont 
pulse from 
voltage 


string 


AMPLITUDE 


or other defects or malad 
hold circuits in the 
become unstable or lose sync com} 
This control enables the tech: 
check quickly color syne circuit 
receiver and determine whether 
syne instability is caused by a 
in the receiver or some outside 
The subcarrier level 


the color 


control 
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Fig. 3 
cathode circuit of V4-a sets the maxi- 
mum amplitudes of the subcarrier burst 
and color bar signals. It is normally 
adjusted for 1.2 volts on the suppressor 
of the 6AS6 modulator. 

The SYNC AMPLITUDE control in the 
cathode of V4-b varies the amplitude of 
the horizontal syne pulses and controls 
the brightness of the color pattern. 
When the 60-CYCLE MOD control (S4) is 
closed, a 60-cycle voltage modulates the 
color bar signals by shifting their axes 
with respect to the syne tips. The 
modulation produces light and dark 
areas in the color bars. In a normal 
receiver the hue remains the same in 
light and dark areas. A variation in 
hue indicates amplitude distortion in 
the receiver. 

The composite color video signal 
across the 1,000-ohm mixer 
This signal is applied 
(V8) with 
sections con 


appears 
plate load resistor. 
to a 6U8 video amplifier 
its triode and pentode 
nected in cascade. This stage is pro 
vided with high- and low-impedance 
output circuits for signal tracing in 
receiver circuits following the video 
detector. If the receiver does not oper 
ate properly when a composite r.f 
picture signal is fed into the tuner, 
the video may be fed to the video 
amplifier’s input to determine whether 
the fault is before or after the video 
detector. The high-impedance output 
delivers 8 volts peak-to-peak 


across 
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Burd UNLESS NOTED 


4,700 ohms and the low-impedance out 
put 0.25 volt peak-to-peak 
ohms. 

A circuit-reversing switch 
the halves of the 6U8 permits the 
technician vo select either 
positive video polarity. The position 
of the. switch indicates polarity at the 
high-impedance video output 
A signal of opposite polarity i 
able at the low-impedance 

The composite color video 
the mixer and the 61.25-me 
picture carrier are fed to the 
and control grids, respectively, of the 
6AS6 modulator. The carrier i 
ulated by the video signal and is 
to the r.f. output terminal. The 
impedance is 300 ohms and the signal 
level at least .01 volt peak-to-peak 

A crystal-controlled unmodulated 
sound carrier (65.75 me produced by 
V7-b) is fed to the output 
The frequency of the color burst oscil 
lator 30 the beat 
mately 900 kc) between the 
and 4.5-me sound i.f. does not 
as it does in color telecasts. This beat 
appears in the color 
used for critical adjustment of the 
receiver’s fine tuning 
checking the sound i.f. 
cuits. The beat 
turning the 
while watching the 

The output of the 


acro 15 
between 


negative or 


terminal 
avail 
terminal 

signal from 
(channel 3%) 
suppresso! 


mod 
applied 
output 


network 
is selected (approxi 
subcarrie 


cancel 
bars so it can be 


control and in 
attenuation cir 
can be recognized by 
sound carrier on and off 
sound bars 


WR-61A 


contain 
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hematic diagram of the RCA WR-61A color bar generator 


fumin 


trat 





TEST INSTRUMENTS 


12AU7 


wee wT O% BUFFER 


I2AU7 


400", 4v6 


12AU7 
mK 1.5 BUFFER 





























vi4 
5Y3 
400V CT / TOMA 


OOO gah : 


POWER 





CAPS IM wut UNLE 


* ALIBRATION AE 


ws; 


Fig. 4—Above is the complete 


white dot signal such as is provided 
by the recently developed 650-C or an 
earlier model with a video phase invert- 


ing color adapter added. 


Circuit operation 


The heart of the 650 (Fig. 4) is the 
$15-ke erystal-controlled oscillator, V1 
a. The germanium diode in the cathode 
circuit of the oscillator is a pulse 
shaping device. It rectifies the un- 
symmetrical signal appearing at the 
cathode and shapes the positive half 
for later use as a syne pulse. A portion 
of the oscillator output is fed from the 
plate circuit to input of buffer V1-b 
where it is further shaped and am- 
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schematic 














diagram of the 


Vi-b feeds a 
frequency divider with a stepdown of 
10 to provide a 31.5-ke signal. The 
output of this circuit takes two paths. 
One leads to frequency-halving block- 
ing oscillator V3-a. The other path feeds 
the signal through buffer V3-b to a 
chain of frequency dividers (V4, 
V5, V6 and V7-a) that reduces the 
frequency in steps of 7, 5, 3 and 5 to 
produce timing signals of 4,500, 900, 
300 and 60 cycles. 

When the HoRIz and vert buttons of 
the OUTPUT SELECTOR switch are pressed, 
the 900-cycle and 315-ke signals are 
fed from the 900-cycle multivibrator 
and 315-ke master timing oscillator to 


plified multivibrator 


Hickok model 650 video generator described in this 


article. 


the control grids of shaper V¥ After 
shaping, the 900-cycle and 315-k 
nals are mixed in the 
of V8-b, a grounded-grid am; 
The 60- and 15,750-cycle 
fed into the grid and cathod 
tively, of V8-a. A video signal 
sisting of 60- and 15,750-cycl 
and 900-cycle and 315-ke b 
pulses are fed through 
shaping networks to the grid of 
inverter V10-b. This 
through the POLARITY 
OUTPUT SELECTOR to the grid 
ulator V10-a that modulates the 
of r.f. oscillator V12 selected by the 
CHANNELS switch. 


( athode 


inking 
isolation and 
phase 
stage | coupled 
section of the 
of mod 
ection 
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)-b GRID 
Fig. 6—Color adaptor in. Hickok 650-¢ 
The r.f 
cathode 
tion of 
to the RI 
and 
circuit 1s 


acro the 
common to both sec 
V12 and is applied 
OUTPUT connector through fine 

attenuators A 
provided for adjusting the 
signal level so the 
corresponds to the calibrations on the 
fine (MICROVOLT CONTROL) and 
(OUTPUT MULTIPLIER) attenuator 
oscillator B plus 
with the MASTER RF 
output is approximately 
volts with the fine and 
uators set for maximum output 
r.f. metering circuit consists of a 
diode, an R-¢ filter 
meter 


signal 
resistor 


appears 
oscillator 


coarse metering 


oscillator output 


coarse 

rhe 
voltage is adjusted 
ATTENUATOR so the 
10,000 micro 
atten 

The 
IN72 


and a 


coarse 


germanium 
50-uwa d.c 

The coarse attenuator is a five-stage 
ladder type with output impedance con 
stant at approximately 5 ohm 
on the * 


except 
10,000 range where it varies 
50 to 0 ohms, depending on the 
setting of the fine attenuator 

When the PATTERN section of the 
OUTPUT SELECTOR is open, V8-b is sup 
plied with a normal value of 
bias from a B plus voltage 
consisting of a 470,000-ohm 
17,000- and 680,000-ohm 
parallel and the 3,300-ohm cathode re 
sistor. Thus V8-b conducts continuously 
and the 900-cycle and 315-ke 


from 


cathode 
divider 
resistor, 


resistors in 


signals 





The RCA WR-61A color bar generator. 
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Fig. 5—Composite 
video signal when 
generator is pro- 
ducing a cross bar 
pattern. 


modulate the r.f 
a cross-bar pattern 

Closing the PATTERN 
out the 470,000-ohm resist: 
the bias on V&-b oO it 
cutoff and conducts only on the 
peaks of the ignal apple 
cathode. Now the 
of chains of 20 sharp pulse 
at intervals to produce 
lines of dot on the 
receiver, 

Normally the hi 
three 


canning line 


operate 


output 


screerT 


rizonti 
dot cover and a 
depending 
under test Fig 
composite video signal 


ceiver 
aeve 
the generator j producing 
The wide pulses in 
and at the extreme right 
vertical syne ignal The 
of equal amplitud 
horizontal syn 
amplitude heavy 


pattern. 


are the 1 

ignal Phe 
pulse between 
vertical sync pulses have a frequ 
of 900 cycles and are tus 
the horizontal bar The 315-k« ine The color 


for producing the 


used to prod 
ad if té 
vertical bi ! ) | 
equal amplitude but are no 
the photograph 

The r.f. oscillator 
ulated by an 
to the EXT MOI 
3.5-ke and 60-, 900- and 1 
sections of the OUTPUT SELECTOR are 
Modulation 
by the master r.f 


can ais 


external applhed 


ignal 
connector when the 

750-cvecle 
determined 


open. level ji 


level control 


Video signal output circuit 

The output of modulator V10-a ji 
applied to the input of cathode follower 
V1l. The output is taken off the vipEo 
ATTENUATOR in the cathode circuit when 
the WAVEFORM SELECTOR is set to VIDBO 
OUTPUT ON. This signal is used for 
servicing and signal-tracing in amplifier 
circuits following the video 

The output of V11 is also fed to V13 
connected as a peak-to-peak 
and then applied to the meter 
is variable from (0 to 30 volts. 


detector 


rectifier 
Mutput 


The Hickok 650 video generator. 
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The pistol-grip tracer in operation. 


PISTOL-GRIP 
SIGNAL TRACER 


This small and 
compact tranststorized 
instrument features 
unique design, 

yet 1s easy 


lo construct 


By HOMER L. DAVIDSON 


HIS 


tracer 


little transistorized ignal 
resembles the pistol 


type 


soldering iron used by many ex 


perimenters and ervice techni 
cians. It i 


outside 


compact and has only one 
alligator gro 
clip. The nozzle or pointer of the tracer 
is touched to the circuit being tested; 
the signal is rectified and amplified, 
then through a 2-inch 
speaker, 

A .0O01-uf dise type capacitor couples 


lead—an unding 


rept oduced 


the incoming signal to the amplifier. A 
IN34 crystal rectifies any r.f. 
picked up and feeds it to a volume con 
trol. This control is used to reduce 
signal strength when necessary. It is a 
standard type but a midget unit could 
have been used, Had that 
the d.p.s.t. switch could 
placed on the control instead of at the 
top of the unit. 

A midget electrolytic capacitor cou- 


signal 


been done ’ 


have been 


ple the incoming signal 
Vi sJoth transistor 
CK722’s. They ars 


in hearing-aid tube 


used 
tracer are 
socket 
lying around, although regu 
used, Be careful 

the leads 
iron can easily 


cat be 
because heat from a 
damage trat 
good trick is to let long-nos« 
orb the heat 
IN34. 
Resistor R1 is 
velop bias for this stage. 


This also apy 
a base retu 
istor characteristics vary 

be chosen for the value that 
maximum volume within 

current limits. To find 

value, use a 500,000-ohm potent 
eter in place of R1 and 
maximum signal. At the 
connect a milliammeter ir 

should not rise highe: 
The audio 


current 


5 ma. amplifier 
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transformer-coupled to the output 
stage. This little transformer is a Stan- 
cor UM-113: primary impedance 20, 
000 ohms, secondary impedance 1,000 
ohms. It was designed primarily for 
transistor amplifying stages, A stand 
ard interstage transformer could be 
used if the signal tracer is constructed 
on a chassis where space is not limited. 
A 10-vf electrolytic capacitor couples 
the signal to the base of V2. The base 
return resistor R2 was measured be- 
fore being placed in the circuit as R1 
was. A small output transformer steps 
down the amplified signal and feeds it 
into a 2-inch speaker, 


Wiring the unit 


When wiring the signal tracer be 
sure the transistors are properly con 
nected—and be sure neither one draws 
more than 5 ma. The wiring is not 
critical but all leads and components 
must be closely spaced with the leads 
as short as possible. There isn’t any 
separate chassis, the two transistor 
sockets being soldered to the speaker 
frame. Pins 3, 4, and 5 of the hearing 


Parts for signal tracer 

1—33,000, |—220,000 ohms, resistors; |—!i megohm, 
potentiometer; |—.001 wf, ceramic disc capacitor; 
2—1!0 wf, 25 volts, electrolytic capacitor (small as 
peatblel i—interstage transformer, primary im- 
pedance 20,000 ohms, secondary impedance | 000 
ohms (Stancor UM-I13 or equivalent); !—output 
transformer, primary impedance 2,000 ohms, sec- 
ondary 3.2 ohms (Stancor A-3332 or equivalent); 2— 
hearing-aid or transistor sockets; 2—CK722 tran 
sistors; |—sheet of plastic; 3—pieces of 3-ply ply- 
wood; I—2-inch speaker; I—d.p.s.t. switch (see 
text); |—IN34; |—alligator clip; |—plastic tubing; 
1—22.5-volt hearing-aid battery 
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aid sockets are soldered together \ 
heavy piece of brass wire is soldered to 
both sockets and then anchored to the 
2-inch speaker frame. Also, the positive 
lug on the small 22.5-volt hearing aid 
battery is soldered directly to the 1-inch 
bolt fastened directly to the 
frame. 

The transistor sockets are soldered 
directly together. When plugging the 
CK722 transistors into their sockets, be 
sure both red dots or pins are plugged 
in properly. A d.p.s.t. push type switch 
is mounted on top. 

Construction of the gun holder i 
easy. Get a few scraps of three-ply 
wood and draw a gun on each piece 
On two of the pieces cut off the hand: 
between these 


speake! 


Place the other piece 
handleless pieces and glue and nail 
them together. After the 
dries, round the edges, carve and 
giving it the appearance of a 
The middle section of the pistol i 
sawed or cut out until the plastic 
formed around it. 

A small piece of Lucite is used a 
cover for the pistol signal tracer. It 


assembly 


Schematic pistol-grip 


Assembly of the signal tracer 


unit is compact; completed plast 
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signal tracer 


cover 


at right 
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DIODE WATTMETE 


RONALD L. IVES 


UDI0O-frequency wattmeters, for 
use at medium and high powe1 
difficult to 


and few of them 


levels, are obtain 

commercially 
have in custom-built 
and commercial installations. The watt 
described in this article (Fig. 1) 
well suited for use in 
modulators to indicate the a.f 
amplifiers 
where hu 
power output 
with the tone 


been made for use 


meter 
is extremely 
amateur 
output and in better-quality 
and 
man 


public-address systems 
ability to judge 
seems to vary inversely 
quality 

his a.f. wattmeter 
any standard line and is based on the 


can be used with 


formula W IR or W R The line 
impedance) R is a 
with the 


con 


volt 


resistance (or 
tant, so wattage vari 


ave across the line 


< 
c 
a 
< 
< 
« 
«< 
« 
« 
< 





Fig. 1—Diode wattmeter schematic. 


When the a.f 
computed 
and the 
a wattmeter scale (Fig 
Any rectifier 
limited frequency 
of a.f. signals 
such as one half 


voltage is rectified, and 
from the 
line impedance, 
2) can be 
within a 
the great 
used, a 
diode of a 6H6 which 
has constant characteristics from below 
4) microamperes to above & milli 
will be most satisfactory 


the wattage meas 


ired voltage 
made 
may be used 
range. For 


range normally 


“anipe re 

Unlike dry 
nium or germanium 
diodes have an appreciable contact po 
tential which will interfere with watt 
meter zeroing unless it is “bucked out.” 
This is done by rectifying the heater 
voltage in the other half of the 6H6 and 
injecting it into the circuit 


such as sele- 


thermionic 


rectifiers, 
units, 


meter 


through the common cathode resistor, 
adjusted until the meter 
with no signal, Once adjusted, the zero 
etting holds for approximately the life 
of the tube, 


rhe zero setting remains constant only 


which is zeros 


as long as the circuit resistance is not 
changed, Thus, a 


if desired, must be 


38 


second wattage range 
igned that the 


Like- 
wise, the damping of the meter circuit 
will be 


total resistance remains the same 
a constant only so long as the 
shunt with the 
capacitor 


resistance in 
damping also 
stant. 

tesistor R1 is set so that the 
full seale at 10 milliwatts. To 
produce a 100-mw range while keeping 
the total circuit resistance constant and 
also maintaining the damping 
high as possible, a resistor is 
with the and a shunt 
placed across the pair. Values for these 
resistors were arrived at as follows: 

To keep circuit constant, 
the network consisting of R3 in parallel 
with R2 and R,, (the meter 
must be 


remain con 
meter 


reads 


R-C as 
inserted 


In series meter 


resistance 


resistance, 
52 ohms in this case) equal to 


R,,,. Also, at 100 


the meter must be the 


through 
10 mw 


mw, current 
same as at 
(1 ma in this case). Voltage 
meter and its resistors will be increased 


acro the 


and 10W 


E 
by 3.16. since W R 
10 E) (3.16 E)? 
t R 
of R2 and R,, must be 3.16 R,,, and R2 
2.16 R (110 ohms in this case) 


of RS can be 


Thus, the sum 
? 


will be 
The 
the usual parallel-resistance rules, giv 
72 ohms. ¢ 
two arms of the circuit should be in the 
ratio of 1 16 (shunt), and 
checking by Ohm’s law that 


value determined by 


ing a value of irrents in the 
(meter), to 
how they 
are 

Effect of the 
sistors on the time constant of the 


shunt and seri re 
meter 
and can be 


law, 


circuit is not great 
Kirchoff's 
one arm of the parallel circuit and R3 
plus R2 as the other. 
the damping capacitor is 
40.5 ohms, and the time constant 
a 1,000-4f capacitor) has been reduced 
from .052 to .040 A 300-uf 
capacitor may be added, by use of an 
other switch, if de 
sired 

Because a 6H6 diode can carry % ma 


com 
puted by using R,, as 
The resistance 
across now 


(with 
second 


arm on the range 


steadily, a third wattage range, 1 watt, 


can be added. The resistance values will 
be, with a 52-ohm meter, R2 168 
ohms, R23 57.8 ohms, R-( 047 
second 

Measurement of meter resistance may 
be difficult, as an ordinary 
will usually produce a badly 
pointer or a burned-out moving coil. The 


ohmmeter 
slammed 
best procedure is to connect the meter, 
mall 
istor 


a variable high resistance and a 
Adjust the re 
scale 


battery in 
until the meter reads full 
(disconnect the 
with 


series 
al d note 
value 

meter and measure the 
an ohmmeter). Then adjust the re 


the resistance 
resistance 
istor 
half 


istance value 


again until the meter reads exactly 


scale. Measure the new re 


1,000-yf 


$00-OHm, 
ATE 
4 t> \ 
ce] I> 
oY \ 
° POWER OUTPUT @ 
9 MILLIWATTS 


Fig. 2—Calibrated wattmeter scale 


(with meter out of circuit). T! 
resistance value minus twice the 
the meter resistance 

Because the average thermio! 
such as a 6H6, has a high resi 
voltage stepup is necessary to obta 
full-scale reading at low pov 
This is most simply done by 
the diode between ground and 
impedance tap of a 
transformer or autotransfor 
Stancor A-7947, Thordar 


tance 


small 


as a 


a+ METERS weet 


Fig. 3—Meter hookup for 500 ohms. 
24-S66, UTC S-12 o1 ar 
transforme! \ 
higher ec 
instrument, 
microammeter (which 
different resistance 

values) 

The wattmeter is calibrate 
Measured voltages are ap} 
the line with the speaker (01 
connected. A convenient pla 
these voltages is 
winding, values 
with the table 

This will give correct wa 
with a l-ma instrument at the fr 
of the inserted voltage or 
is connected to the correct 
matching transformer ha 
quency characteristic, valu 
accurate at all audible fre 
its characteristic looks like 


, + 
similar effec 


obtained, at 
sensitive 


acro 
then being 


Wattmeter Calibration 





Mw E Mw E Mw E 


0.25 0.353§ 2.5 | 1.13§ 25 3.53 
1.57] 50 5.00 


0.5 0.5003 5 | 

0.7078 10 | 2.24— 100 7.07 

1.00 20 | 3.16% 200 : 
3.834 300 


1.22 30 

1.41 | 40 | 4.45] 400 
1.57 | 50 | 4.96} 500 
1.73 | 60 | 5.46] 600 
1.87 | ® | 5.91% 700 
2.00 | 80 6.32] 800 2 
2.12 | 90 | 6.70% 900 21 
2.24 100; 7.07§ 1000 22 


4 
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the Rocky Mountains, ac« 
will vary accordingly 
In the table, the 
of the original ir 


iracy of powe! 


indications with 
frequency 
the reading 
strument (0-1 
to the wattage in the first column 
the 


scale col 
rives 
ding 
With 
higher 


scale ma) correspor 
in the power ranges involved, 
may be read in the fashion, 
adding zeros for the higher For 
ease and rapidity of reading, it is usu- 
ally advisable to new in- 
strument 

If a 


is used 


S¢ ale ~ 


Same 
range 
make up a 
scale. 

movement 


sensitive mete) 


more 

higher involved, 
separate calibrations may be needed for 
range, as a 6H6 
straight characteristic only between .08 


or powers are 


each has a nearly 
and 8 ma. 

Tests of this type of wattmeter in 
dicate that it will work very well in a.f 
service for an indefinite period, holding 
calibration and zero satisfactorily. The 
first model constructed is still in service, 
with all the original components, after 
1,400 hours of operation (more than the 
rated tube life). It has no ad 
justment. 


needed 


TEE 


r 
F REQL 


| 
eniiiitinnsiae 


Reciencnees AGT ERIE canescens Ma 


P TRANS (T) 


a+ 
Fig. 4—Connections for low-imped 
ance output. Recalibrate the meter. 
and arrangement of 
nents are apparently not at all critical 
Standard (of the bette 
grades) can be used throughout with a 
reasonable margin of safety 
All resistors were rated at 2 watt 
all capacitors at 6 volts. With a 
requirement of than 100 
inches (without crowding) this 
meter can be built into any convenient 
chassis or can be wholly contained with 


Choice compo 


components 


allowed 

and 
Space 
( ubic 


less 


watt 


in a small utility case. 


Connecting the meter 

Fig. 3 how the 
nected across a 500-ohm audio line. The 
500-ohm taps transformer T (Fig 
1) connect across the line. Calibration 
are correct only when the speaker 
other load is connected and properly 
matched to the line. 

Corrections are needed when the 
plifier’s output impedance is other 
500 ohms. If the impedance is 
than 500 ohms, correct corresponding 
taps of T across the load as in Fig. 4 
If the output transformer has taps at 
500 ohms and some higher 
you may the 
across the higher impedance 
out using transformer T. Ir 
the meter must be calibrated 
of load impedance and voltage across it 
Use a v.t.v.m. calibrated to 
measure the voltage the load 
Ordinary a.c. voltmeters too 
an impedance and their accuracy varie 
with frequency END 


shows meter is con- 


on 


or 


am 
than 
lower 


impedance, 
directly 
tap with 


any 


connect meter 
event, 
in term 
or scope 
across 


have low 
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TEST INSTRUMENTS 


TRANSISTOR 
VOLIMETER 
DESIGN 
PROBLEMS 


of a 


in 


basic circuit tran 
Such 
before 
Turner 


is the 
voltmeter 


IG. 1 
sistor trument 
this 


among 


been described by 
and Rufus 
R1 is the multiplier resi 
input resi and R3 
current through 
this 


rests at zero 


have 
author 
others 
the 
reverse 
When 
meter 
There are a difficul tie 
The meter not only reads in proportion 
to signal (base) current, but also v: 
with every change in resistance bet 
base and emitter. When R2 i 
mall, collector cutoff (zero input) 
few 


) 
tor 4 


the 
meter 
the 


control 
the 
cutoff 


tor 


current equals 


few howevet! 


rent may be a microamps. It may 


jump to over 200 va if the resistance i 
large. 

There are two to 
error. First, you can choose a transi 
with very low cutoff 
CK722 tried showed only 5 va with the 
The current fell 
terminals shorted. Thi 
mall it can be ignored 


this 
to! 
Cone 


ways reduce 


current 


input terminal 
to 3 wa with the 
variation 
A second way is to 
high full-scale reading, 
ma. (See “Transistor Microammeter” ir 
the June, 1953, i ie.) Unfortunately 
uch a meter cannot make very sen 


open 


18 80 


use a meter with a 


for example 1 


itive 
measurements. 

Now how about actual value 
R2 R3? Those shown in 
proved suitable for 
100-yva d.c. meter and a type 2N34 high 


for 
and Fig 
a voltmeter using a 
gain transistor 

As already stated, 
cutoff current. If it i 
the gain. If too high, the cutoff current 
considerable, and 
will too great 


R2 the 


too low, it red ice 


controls 


tem 

effect 

Wa 
itoff 
In 
to! 


will be ambient 
perature 
A resistance of about 
suitable. It 
to 
R2 i 
50,000-ohm 
The gain can be varied about 5 
with this and 
tiometer is used as a calibration control 

R1 is determined by Ay 
8.2-megohm resistor arly 
full-scale deflection with 10 volts input 
The deflection was then set 
full scale with the calibration 
(Note that this instrument has an input 
of than 800,000 


an 
100,000 ohm 
reduced the 
110 pa at 70 
&2,000-ohm resi 
potentiometer i 


have 


found 
current 
practice, 


about 

an 
and a 
seTies 

arrangement, the pote 
experiment 
provided née 
to exactly 
control 
more ohm 


resistance 


‘ 
voltmeter 


> 
Rl, 
) 


) 
hig 


voltmeter 
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NEW CHROMATIC AMPLIFIER 


The high-gain wide-band 
Chromatic Amplifier. 


106 Chro- 
various 


HE new Simpson model 
Amplifier 
test in low 


of color TY 


certain 


mati implific 
chroma circuits 


It is 


other tests in con 


gain 
receive! also 
useful in 
wide-band 


netion with a low-gain 


have to be 


Chromatic Amplifier does not 


color receiver 


used in all 
checks. When the 


test provide pain 


under 
than 
uperfluous 


cireult 
rather 


cireuit 
some 
loss, the amplifier become 
for example, tests of the red, blue and 
amplifiers do not 
However, tests of the Y 
the matrix elements require 
obtain full-screen de 
ubstantial input 


green video require 


ignal boost 
channel or 
amplification to 
flection (unless a very 
signal or a high-gain 
used) 


plifier 


very scope 158 
The circuit diagram of the am- 
(Fig. 1) 
the experienced operator 
will that there is 
than meets the eye. An amplifier of this 
type operates from 8 ke to 4.5 m« rhe 
plate circuits require compensation to 
maintain a flat response over this wide 
range and to develop a desirable gain 
The arrangement shown in Fig. 


appear somewhat ele- 
mentary, but 
here 


perceive more 


figure 
Engineer, Simpson Electric Co, 


* Field 


40 


Here 1 


id } 
ah ighly 


useful “*tool’’ 


for checking low-gain 


circuits 


color receivers 


ROBERT G. 


1 develops a gain of approximately 50. 
Because the plate circuit i 
a low-pa filter 


when 


‘ ompen 
which 
work 


ated, it acts as 
will operate properly only 
load the 
demodulator 
alter the 


ing into the proper input 


impedance of the probe 
Any 
frequene y 
Hence it 

probe, and the probe used should 


value will 
response of the 
hould be used only to drive the 


other load 


amplifier 


have 
characteristics equivalent to the Simp 
son peak-to-peak high-frequency probe 
(Fig 2) 
will not be obtained from the amplifier. 


Otherwise, a flat re ponse 


Using the amplifier 


Fig. 3 shows the three possible ar 
rangements for an amplifier when used 
to boost the 
circuit under 


obtain full-screen 


signal into or out of a 
test or out of 


deflection on a low 


a probe to 


gain scope or for testing a very low 
gain circuit. Fig. 3-a is satisfactory 
from the standpoint of operating sta- 
bility, but is more costly because the 
amplifier must work into a different 
circuit impedance for each test. Circuit 
impedances may vary from that of a 
500-ohm contrast control to the grid 
circuit of the chroma amplifier. The 


MIDDLETON 


hunt values ir 


cuits vary considerably. Her 


capacitance 


method is used, a second tubs 
in the amplifier so that a v« 
put impedance (such as 7f 
However, the 
hould be avoide: 
prove 


be obtained. 
extra tube 
method will more 
The 
offers a very attractive featu 
the amplifier may 
constant load impedance, the 
of the probe. If t 
with the 
pentode-triode will develop the 
with response flat withi: 
of 8 ke to 4 


second arrangement 


now “ 


pedance 
probe Is used 
gain 
over the range 
tests 

Placing the amplifie: 
and scope might make it po 
a relatively narrow-band amy; 
quiring one section Ir 
envelope. This arrangement 
however, is not 
work. Although the amplifier 
have a frequency response 
for the intended purpose, 
quency response of the amy] 
be extended to 20 cycle 
demodulated signal is now b 
fied. With a low-frequency re 


betwee! 


less 


practi al 
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Diagram of the Chromatic Am- 
Unit operates from 8 ke to 4.5 


Fig. 1 
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anal 
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Fig. 2 


Simpson high-frequency probe. 
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Fig. 3—Possible sins arrangements 
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Fig. 5—Checking chroma circuit input. 


“bounce” becomes a 
any 
uch as is caused by 


this type, severe 
problem 
line voltage, 
ping a light switch on or off, causes the 
pattern to bounce off-screen. The diffi 
culty avoided by operating the 
receive! test from an 


since small variation of 


snap 


can be 


under automat 
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regulating transforme: 


commonly 


line-voltage 
Service shops do not 
this type of transformer 
bench work, arrangement 
in Fig. 3-b represents the most eco 
method for the bench 


have 
available for 
so the shown 
nomical service 


The amplifier does not respond to 
changes in 
input voltage 
test may be 
impedance 


phase 


source impedance, thus the 
from the 
obtained from a_ low 
uch as the cathode 


tube or from a 


circult under 


source 


of a splitter 


high impedance one a the grid 
picture tube 
the amplifier re 
input 
important to the 
since unsuitable test 


such 
without disturbing 
However! the 


of a 
ponse. 

capacitance of the amplifier 
circuit mde? fest 
leads hunt 


acro a high 


may 
o much 
impedance TV circuit that its 
is disturbed distorted response 
curve obtained 
A shielded cable ha 
capacitance than does a pair of 
test lead but it is effective in 
minimizing the possibility of stray 
field pickup such as flyback pul 
Whenever a shielded cable 
circuit, the possi 
kept 


nori 


capacitance 
ope ration 
and a 

input much 
more 


ope n 


in a high-impedance 
bility of circuit loading must be 
in mind. It is better to “kill” th 
zontal ection of the receive 
a pair of open test leads rather 
take the chance of disturbing the 
operation of a high-impedance 
with a shielded Fortu 
nately the majority of signal takeoff 
points in a color TV chassi can be 
obtained at low-impedance 


sweep 
and use 
than 
normal 


circuit cable 


circuit 
points. 

The amplifier 
series—shunt-peaked, 
series-peaked, with 
in the cathode circuit. The 
leak is connected to the 
the feedback resistor to 
proper operating point. The 
peaking coil of the pentode is 
to flatten out the frequency re 
and avoid excessive high-frequency 
peaking. However, the peaking 
coil of the triode section is undamped 
because of the lower plate resistance 
of the triode. 

The series peaking coils have adjust 
able cores to permit equalizing of the 
frequency response in case the 6AN8 
is replaced. They also compensate for 
slight tolerances in the factory wiring 
By slight stagger-peaking for a 4-m« 
rise, the over-all frequency response 
is flat within +% db to 4.5 me. This 
figure meets o1 that of any 
service instrument which has 
my attention. 

Flat 


pentode (Fig. 1) i 
and the triode i 
negative feedback 
triode grid 
midpoint of 
obtain the 
series 
damped 
sponse 


series 


exceeds 


come to 


response below x ke ~ un 
necessary because the 
bility of video sweep 

the Chromatic Probe 

1955, issue) does not 
this figure. In fact, the 
capability of most 
tends down to only 50 ke. 


output capa 
generator or 
(see January, 
extend below 
demodulating 


ervice probe ex 


Amplifier filtering 


An important function 
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po 
feed-thre 
for tne 
distortion 
dropoff 
hown 
filtering 
techni 
eck 


lowed 





TELEVISION 


HOUGH this is the fourth yearly 

ummary of TV dx 

casual television 
TV 


ove! 


observation 
most 
still 
on occasion be distances 
of 1,000 miles on Even when 
they encounter their first dx, a typical 
may be “So what? It’s the 
program I get on the local chan 
And many a proud dx-er, calling 
neighbor to one of his 
rebuffed with 
there?” But 
army of enthusiasts the 
logging of TV dx is a fascinating, if 
exasperating, hobby 


viewers are 
unaware that signals can 
received 


more 


reaction 
same 
nel!” 
in a witne 


prize catches, has been 
“Lot of 


to a 


snow on it, isn’t 
growing 


ometime 
The TV 


the radio dx 


dx-er is a reincarnation of 


bug of a generation ago 
He carries on in the 
’ 


lute or 


ame tradition; 
too early for his 
will add a 


log He 
nature 


no hour is too 
brand of fishing, if it 
call to his 
the vagarie of 
with a fair 
“condition 

content 


new 
reception watche 
until he can 
degree of accuracy 
will be just right 
nothing: he 
the moment when call 
hed on the sereen or 
(And he'll tell 
done all too haphazardly 
requirements!) 

keeps an accurate 
important. As in 
sclentifi 


predict 
when 
Program 
only for 
letters are fla 
announced by voice 
that this i 
to suit his 

The true dx-er 
log, and this is 
other fields of 
amateur TV dx 
make 
knowledge of v.h.f. wave propagation 
It is with this thought in mind that 
RADIO-ELECTRONICS has encouraged the 
careful observation and detailed report 
ing of TV dx Reports are 
over for information of general 
interest and then made available for 
study by individuals or agencies inter 
ested in v.h.f. propagation. (See “The 
Effect of Sporadic E on TV Reception” 
in the June, 1953, issue.) 


means 
lives 


you 


many 
endeavor, the 
observer is in a posi 


tion to real contributions to our 


reception 
pone 


The January issues of this magazine 


for the past three years have carried 


*V hf 


42 


Editor, QST. 


iH ‘hat 
in long distance TV reception 


who's who 


what and 


in 1954 


detailed analyses of these reports, to- 
gether with explanations of the various 
forms of dx likely to be encountered 
Readers who want to know 
the nature of TV dx are urged to read 
articles. Otherwise the 
that follow may much 


more about 
these some of 
terms seem 80 
Greek 


1954 in review 

We need only stack the 1954 reports 
alongside those for previous 
see that there was a marked upturn in 
TV dx this year. There was 
increase in the number of reporter 
and in the skill of the old hands. Any 
one not experienced in this hobby might 
think it different 
stations in a 
identified 
day! At 
more than 
who ha 
to 202 


years to 


also an 


impossible to log 64 
lifetime, but 
that 
least eight 


one of our 
observers many m a 


single have logged 


100 stations and one fellow, 

been at it for 5 year is up 
major season for sporadic-E dx 
was 1954. Where 
there has been little doing 
April, a fair number of openings 
caught in March. The dx 
through August, and 
openings in all the “off 
months” than in previous years. It 
would be too repetitious to sort out the 
1954 reports by station and date, as 
we have previously, but pot 
checks of the more complete and accu 
show that, the 
summer season, dx followed 
closely the well-established 
ical and seasonal patterns. 
The 1954 file runs to 
sand individual observations 
nearly every the Union and 
from Yellowknife, Northwest Territory, 
to Buenos Aires, Argentina. TV sta 
tions of 10 countries were identified 
As before, stations in the lower lati 
tudes were reported most often, with 
the Cubans well up toward the top of 
the list. All forms of dx were reported 
most often by observers in the Gulf 


heretofore 
late 
were 


longer in 
before 


eason lasted 


well there were 


more other 


done 
rate logs except for 
longer 
geograph 


thou 
from 


several 


state of 


By E. P. TILTON, WIHDQ* 


Great Lz 
states, 


the 
coastal 


states, with 
and the 


following close behind 


Some rare dx 
With an 


stations on the air, and with 
ming now running to full-day 
tions, the chance of catching 
dx would seem to be diminishing 
South American at 
logged by our keene: 
PRF-3, Paul SY 
takes the prize among the S« 
This has 
several times before, but neve. 
in 1954. If you « 
difference between 
and . when you 
spoken, watch any Latin-Ame1 
ception closely This aid enal 
Oberto, Richmond, Va., to dig 
3 on May 17, at 7:30 pm, I 
May 20, at 7:05 pm 

Bob Seybold, Dunkirk, N 
caught PRF-3 on May 17 and 
June 17. Ronn deNeuf, Itha 
picked it up on May 20, 
7:30 pm, E.S.T Fred 
Wichita, Kans saw it 
Harry Nelson, Winchester 
PRF-3 back on Sept. 10, 19 
not reported it previously 
TV dx 
achievement of Bob Coop 
minutes of PRG 
Janeiro, Brazil, July 22, beg 
11:47 P.S.T. A distance of mor 
6,600 miles, it is approaches 
knowledge) only by the South Af: 
reception of the BBC, back in 
years of 1946-48. And 
was under highly unu 
mospheric conditions. 
South American 
of special interest to hams wl 
the amateur 50-me band, as spor 
between Nort 


ever greater nu 


so, several 
have been 
servers sao 


icans station been 
or widely as 
the 


Portuguese 


nize 


probably a world 
the 


reports 16 


sunspot 
course, 


These report 


communication 
South America has 
nonexistent. It would appear tha 
proper coordination of effort, some 


been pra 


RADIO-ELECTRONICS 





nice amateur dx might be possible on 
50 me at times other than during the 
high sunspot years. 

We continue to get scattered high 
band TV dx reports that also have no 
counterpart in amateur communications 
experience, Ernest J. Smith, Bennetts- 
ville, S. C., reports reception of KGGM, 
Albuquerque, N. M., on channel 13, 
but gives no details. This is about 
1,200 miles, a distance that has been 
equaled by hams on 144 me, but never 
approached on 220 me, which is just 
outside the high edge of channel 13. 
Tommy Larkins, Clarkville, Tenn., re- 
ports WATVY-13, Newark, N. J., at 
11:30 pm, Dec. 29, 1953. This is 
750 miles, at a season when high-band 


some 


dx is a rarity. Reception of high-band 
stuff from Havana and Galveston, Tex., 
is reported by Dorsey Akers of Charles- 
ton, W. Va. 

High-band dx of a tropospheric na- 
ture is common in the warmer months, 
with September and October perhaps 
the best. Albert Brant, Salem, Ore. 
logged KF MB-8, San Diego, about 950 
miles, in October. The advantage held 
by the Gulf states in regard to tropo 
spheric dx is shown in the logs of 
Weems and Betterworth of State Col 
lege, Miss.; Blalock, Tallahassee, Fla.; 
Sherman, Sinton, Tex.; Doss, Dallas; 
Walker, Daytona Beach; Bondurant, 
Tampa; Hopwood, Miami, Fla., and 
many others. These observers find it not 
uncommon for channels 7 to 13 to be 
open across the Gulf, at distances up to 
750 miles or so, even in January and 
February. The reports of a 
Gulf states observers indicate that the 
period of Feb. 25 to 27, for instance, 
was equal to almost anything that the 


seore of 


summer had to offer. 

The Southerners don’t have it all, 
however. L. A. Canning, Halifax, N. S., 
found signals from New York to Wash- 
ington, D. C., on all channels the night 
of April 20. He got WATV-13 and saw 
a picture from WPIX-11 for the first 
time. These are in the New York area, 
more than 500 miles away. Canning 
is one of the very few observers who 
have definitely identified auroral prop 
agation in TV reception. On Sept. 30, 
he found broad mushy signals coming 
from 5 west of north. Both 
audio and horizontal syne were badly 
garbled on signals picked up on chan 
nels 2, 3, 4, 5 and 10. Indications were 
that they were New York and Philadel 
from what little 
He lists a new Canadian 
CJCB-4, 


degrees 


phia stations, audio 
could be ‘ opied 
station for dx-ers to shoot for: 
Sydney, N. 5. 

Another station, as yet 
unreported in the States, is KFIA-2, 
Anchorage, Alaska. This was 
on Aug. 28 and 29 by Glick, of 
knife, Northwest Territory 
held by Mid 


who 


far-north 


logged 
Yellow 


The Southern record is 
dleton of Sanford, Fla., logged 
LVD, Aires, on July 8, 1953, 
between 5 and 6:15 pm E.S.T. Another 
interesting Latin American report, po 
mistaken identity: 


Suenos 


sibly a case of 
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“HGLO” reported by Aldridge, Win 
ston-Salem, N. C. According to inter- 
national prefix assignments, this would 
be in Colombia, but we have not heard 
of it from other observers. 

YVKA, Caracas, Venezuela was 
picked up by Akers, Charleston, W. Va., 
on both channels 2 and 5, at 5:12 
6:18 pm E.S.T. on May 13, and on 
channel 5 June 11 and 15. A channel 
2 station with the call CR5J was inte 
cepted along with YVKA on May 13 
Anyone know more of this one? In the 
international prefix table this sequence 
is reserved for Portuguese colonies. 


and 


Some u.h.f. dx, too 

When u.h.f. stations first came on the 
air, 50 miles was considered good dx 
for channels 14 to 83. As we gain more 
experience with it, u.h.f. is turning up 
stuff almost equal to the best observed 
on 7 to 13. Seybold, Dunkirk, N. Y.., 
has 10 u.h-f. more than 200 
miles distant, with WEEK-43, Peoria, 
Ill., 480 miles, and WWOR-14, Worce 
ter, Mass., 350 miles, as his best west 
and Reception up to nearly 400 
miles was fairly common during the fall 
tropospheric bending periods. Bob uses 
stacked corner reflector antennas 70 feet 
above ground for his u.h-f. 

Four stacked bowties and a hilltop 
location help Louis Matullo, Washing 
ton, Pa., in pulling in plenty of u.h.f. 
dx, including just about every u.h-f. 
station out to Waterloo and Ft. Wayne, 
Ind. Lou keeps perhaps the most com 
plete record of weather and 
conditions of any dx-er we know of, 
and he’s watching the TV channels 
night and day, whether he is at work 
(as a TV technician) or at 
home. 


Stations 


east. 


reception 


reception 


service 


Burst reception 

Several report 
bursts of short duration, condi 
tions do not appear to be favorable for 


dx. A lot 


observe) occasional 


when 
remains to be learned about 
this sort of thing, but we know of at 
two natural phenomena that can 
Ionized trails formed 
by the passing of meteors through the 
E region of the ionosphere are known 
to reflect frequencies up to at least 150 
me, possibly higher. Such bursts are 
usually of so short duration that they 
normal 
may 


least 
be responsible. 


are useless for 
casionally they hold on for long 
enough to identification. They 
have been known to last for nearly 

probably 


reception, Ox 
permit 


because of the over 
lapping of individual burst 
They may bring in flash signal 
distances up to 1,200 miles or more 
Lightning flashe 
develop 
v.h.f waves 
lower, in this 
which its effect is notice 
ually lightning effect 
how up as sudden enhancement of the 
trength of a 
ing, whereas the meteor burst is u 
f 


minutes, 
seVel al 
from 
too, have been 
ifficient 
The 


case o the 


shown to ionization 
to reflect 


region is 


reflecting 


distance over 
able is shorter. | 


ignal you’re already see- 
lally 
a flash of signal from beyond even the 
best 


tropospheric range. 
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What it takes to receive dx 
Many pond 
of equ 
er 
the mo 
ome 
thei: 
antenr 


ource 


and patience 
At lea 

Some 

too 

more 

r\ 

better 

a lars 

hill ane 

line dow 

him to 

WBAY 

Poor 

20 

erve 


throug 


Over fifty TV dx club 


Li ea below ire 


of 
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COLOR TV CIRCUITS 


at 


SINGLE 
ELECTRON 
GUN COLOR 


GRIDS 


LTHOUGH the three-gun dot type 


picture tube 
sent 


is predomi- 
in commercial 


color 
nant 
color receiver production, many 
feel that the Lawrence strip type tube 
will eventually be used for 
produced color set 
of the strip type 


at pre 


a lower-cost, 
The disad 
color tube, 
its were 
sive 3 radiation, verti 
cal resolution especially on single color 
fields and limited production facilities. 
According to the tube licenser, the first 
two disadvantages have been remedied 
and production facilities will be 
improved, 

The Lawrence tube has, 
the manufacturer, a number 
advantages over the three-gun 
including 

Advantages to consumer: 

1. Larger color pictures 
2. More brilliant picture 
tube makes maximum 
electron stream 
Stable color pictures because of 
simplicity of receiver circuits 
Better and sharper black-and 
white pictures 
Simpler controls 
antages to receiver manufacturer: 
Smaller cabinet—tube is shorter 
due to its wide deflection angle 
Standard deflection and focus 
components 
Low raster scanning 
Simple low-cost circuitry 
No high-voltage regulation 
quired 


mass 
vantayes 
early use, 


which discouraged 


exces hR®-me poor 


soon 


according to 
of distinct 
tube, 


because 


of 


use 


power 


re- 


*! Manufacturing ( Television 


Division 


aytheon ompany 
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Zo 
peed | 
cctaectioes ~~ | | 


ae 
E saat TN 


{| ——_—— 


pare: 


COLOR 
STRIPS 


PHOSPHOR 
SCREEN 


Fig. 


6. No purity or convergence com- 
ponents 
7. Quick circuit alignment 
8. No mu-metal shield needed 
shield tube from stray 
fields 
Advantages to tube 
1. Lower 
manufacturing 
allows greater 
other type 
Manufacturing 
those for 


to 
magnetic 


manufacturer 
rate easier 
design 

than 


scrap and 
because 
tolerances 
tubes 
techniques 


black 


color 
YS par 
allel and-white 
tubes 


53. Less expensive and fewer 
ponent parts 
4. Lower manufacturing 
larger color pictures 
5. Greater profit margins 
Because of these advantages, the 
Lawrence type color tube is worthy of 
consideration by the television 
technician. 


com 


for 


cost 


serious 


The single-gun tube 

The Lawrence tube differs greatly 
from the three-gun dot type color tube 
in that-it contains only one electron 
gun and the face of the tube com- 
posed of phosphor strips rather than 
dots. Also, a grid structure is located 
directly behind the phosphor strips in 
place of the shadow mask. Fig. 1 illus- 
trates the Lawrence tube and its major 
components. The single gun serves as 
the electron to excite the red, 
blue and green phosphor strips. These 
are arranged in the sequence, from top 
to bottom, of red, green, blue, green, 
red, green, blue, green, red, etc. There 
are an equal number of red and blue 
strips and twice as many green strips 


18 


source 


~The 
gun Lawrence 


single- 

tube. 

as there blue and red st 
width of the strips is shown « 
portion in the illustration for 
of clarity—there are hund 
horizontal phosphor strip 
face. 


are 


pose 


on 


the phe 


compo 


Located directly behind 
screen is a grid structure 
two sections in the same pla 
color grids. One section of the co 
has a grid wire positioned dire 
hind each red phosphor strip 
other grid wire 
behind each blue phosphor 
nections to the two color 
vided by terminals at the 
tube. A resonator coil is 
these, and with the internal capa 
presented by the grid 
nate at a frequency of 3.58 
function is to modulate vertically 
sinusoidal rate each horizontal scanning 
line. This resonator coil is driven 
power amplifier and is shielded to 
vent radiation of the 3.58-m« 


ne, 


ind the 


a positioned 

trip 

grid 

top 

connected 

itance 

color will reso 
It 

at 


nie 


by 
pre 
ignal 

The deflection yoke is almost identica 
to the type used for a con 
black-and-white receiver and 
yoke purity adjustment is 
with a three-gun tube, its adju 
positioning is not as critical high 
voltage requirement kv 
unregulated, and is applied to the pho 
phor screen. A potential of 5 ky 
plied to the color grids. 


ventiona 


required a 

tment or 
T he 
about 


is 18 


ap 


Fig. 2 shows a side view of the 
grids and the phosphor screen for 
different conditions. Since the 
grids for the blue 


connected to one 


three 
phosphor tr 
end of the 
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Fig. 3 Path of the electro beam due to 
action of the resonator coil \lso shown is 


a 4 c 
RED FIELD BLUE FIELD GREEN FIELD 


Fig. 2—Side view of grids and screen of a post-deflection focus tube. the color gate time intervals 


coil, and the red grids are connected 
to the other, the grids are 180° out of 
phase. Fig. 2-a illustrates a resonator 
coil polarity condition when the red 
grids are positive due to the resonator 
sine-wave phase and the blue grids are 
negative, since the grids are 180° out 
of phase. For this polarity, the electrons 
strike only the red phosphor strips. The 
combination of electrostatic fields 
caused by the color-grid polarities and 
the focusing action due to the 13-kv 
difference in potential between the color 
grids and phosphor screen prevent 
electrons from striking the green o1 
blue strips. 

Fig. 2-b shows the opposite con 
dition—the blue grids are positive, the 
red grids negative. Thus, the electrons 
will strike only the blue phosphor 
strips. 

When the grids are at the same 
potential (Fig. 2-c), the electrons strike 
only the green phosphor strips. The 
focusing action which takes place due 
to the 13-kv difference in potential be 
tween the color grids and phosphor 
screen prevents the electrons, from 
striking the red or blue strips. 

Fig. 3 shows the effect of the re 
sonator coil on the path of the electron 
beam during a portion of one horizontal 
scanning line. The horizontal deflection 
voltage applied to the yoke moves the 
electrons from left to right across the 
face to the picture tube, as in any 
monochrome picture tube. However, at 
the same time, a sinusoidal deflection 
voltage is applied to both sets of color 
grids by the resonator coil as de 
scribed previously. This deflects the 
path of the electron beam in a sine- 
wave displacement and the electron 
beam scans three strips in the follow- 
ing sequence: green, red, green, blue, 
green, red, etc. As with a monochrome 
picture tube, vertical deflection voltage 
is applied to the yoke at the same 
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time so that the electron beam will blue ignal ‘ ilation of 

move down to scan the next lower set the electron bea Ihe proce 

of strips for the next horizontal scan in the receiver ed by the same 

period, type of! } lator, yn 
The last step necessary to produce a chronized by t I t signal, a 

color picture on the Lawrence strip type in the three-gu r receivel 

tube is to control the electron beam so , 

that, when the beam is striking the red Single gun circ ultry 

phosphor strip, the red video signal A blo 

will be modulating the electron beam, a Lawrence tube , ‘ (Fis 

and the same for blue and green. To 1) shows that f the color ci: 


k diagran he reuitry for 


separate the three primary colors in cuitry is similar I for a three-gun 
the receiver the picture tube is gated color picture tube rh t and second 
Ry gating, we mean that only green video amplifie umplifier, 
video information is allowed to modu demodulators, « tor d con 
late the electron beam while it is trol, and the mat t nearly 
crossing the green strip, only blue video identics t 
information is allowed to modulate the gun 
electron beam while it is crossing the video 
blue strip and similarly for the red matrix 
video information 

Fig. 3 also shows the time intervals e! t tne iromatron 
required for gating the green, red and ) fer ‘ t between 


aoe —_——_—— 
VIDEO IST 2ND CHROMATRON 
DET | VIDEO AMPL VIDEO AMPL CATHODE 
J t 






































a J, 
BANDPASS | 


R-Y 
AMPL i DEMOD 




















COLOR OSC 
CONTROL 









































POWER BUFFER 7 16-MC 
AMPL AMPL FREQ DOUBL ER | 
TO veins seaiae 
RESONATOR 
COIL 
Fig. 4—Block diagram shows the circuits for a Lawrence tube color receiver. 
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the 3.5%-me color output cir- 
cuit of the three-gun single-gun 
In the single-gun Lawrence cir- 


oscillator 
and 
tubes 
cuitry an additional oscillator ignal, 
at the 
(7.16-me), 3 
ing circuit 
A gating circuit is 


an amplifier with a video 


second harmonic of %.58-me 


coupled to the green gat- 


nothing more than 
ignal coupled 
to its control grid and a gating signal 
The gating 
and the 


applied to its screen grid 


signal is the oscillator signal 
tage is designed to allow the amplifier 
only on the positive peaks 
3.5%-me (7.16-me for green 


signal ap- 


to conduct 
of the 
gate) sine-wave 
plied to the 

Referring to Fig. 3 again, the gat 


oscillator 


screen grid 


ing time intervals are shown for the 
red, blue and green gating 
This shows that the red gate 
allow the red video information 
tube only 
with 


pond to 


circuits 
will con- 
duct or 
to pass to the color 
time period 


picture 
during the haded 
horizontal lines, which 
the time that the 
exciting the red phosphor 

An action that is this 
occurs for the blue gate, the only differ- 


corre 
electron beam is 
trip 


imilar to 


ence being that since the electron beam, 
traveling according to a 
passes the blue strip 180° after pas 
the red strip, the blue 
must be 180° out of phase with the red 
gating signal. The blue 
yy allows the blue video information to 


sine wave, 
sing 
gating signal 


yate conducts 





Viewer Injured as 


TV Receiver Implodes 


\ housewife suffered 
superficial cuts on 
her arms and legs as 
the result of a vio- 
lent implosion of the 
picture tube in her 
television receiver 
(see photo). Mrs. 
Bonnie Patlon of 
Harbor Hill, Fla., 
was watching tele- 
vision in her living 
room. At 9:30 in the 
evening she heard a 
frying sound. As she 
continued to watch, 
the picture flashed 
bright, accompanied 
by “a loud popping 
noise that sounded 
like a light bulb ex- 
ploding.” 

Mrs. Patlon start- 
ed for the television 
receiver to turn off 
the power, but as 
she passed in front 
of it, the blast oc- 
curred. She was 
thrown back into a 
chair as glass show- 
ered across the 12- 
foot room and out 
onto an adjoining 
porch. The entire 
picture tube and 
safety glass was 
blown into the room. 

The local police 
chief reported he 
could find no reason 
for the implosion. 
Just why the police 
chief was sent for 
was not explained. 


pass to the color picture tube 
ing the time period shaded w 


cal lines. 
Since the 
intervals 
of the 3.58-me sine-wave el 
deflection, the frequency of 
action must also be 3.58-mc. The 
gate, however, must operat« 
every cycle of the electron-bea: 
wave deflection. Therefore, the 
gate signal must be twice the freq 
of the red or blue gating 
7.16-mc). Also, the 
ing signal must be 90° ou 
with the red screen gating 
the electron beam passes the 
90° after it 
proper phase relationship 
gating 
same 


red and blue 


occur once for 


3.58-me 


passes the red 
signals are obtained 
3.58-me power 
drives the resonator coil 


amy} 


Fig. 3 also shows that 
the green gating interva 
of the red and blue gat 
which are equal. Since the 
interval twice a 
red and blue and is only 
all three phosphor striy 
equal electron-beam excitat 

The action of the gatir 
such that for a 
for example, the blue and 
circuits prevent 
signals from reaching th 
the picture tube. When 
cuits are closed, they Dia 
tube beyond cut off dur I 


occurs 


single « 


blue and 


intervals and no electror 
from the cathode during 
sinusoidal electron bean 
blue and green phosphe 
allows excitatior 


strips and re 


red gate 
phosphor 
field 

Variations of the cir 
Fig. 4 are possible in the 
three-gun pict 
example, gated R Y 
G Y color-difference 
applied to the 
picture tube while the 
be applied to the contro 
black-and-white 
rangement, the outputs fro 
gating circuits are 
voltages for the 
ciently high so that only 
controls the electron beam 
as described in a 
equivalent to the black-and 
tion of the composite color 
If the amplitude of the 
flection voltage is adjust 
the red, blue and green phx 
will be excited equally and 
monochrome picture 

The next and final art 
sist of a summary of 
articles and practical color 
formation. ro | 
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TELEVISION... 


its a cinch 


By E. AISBERG 


From the original "La Télévision? Mais c'est 

trés simple!" Translated from the French by Fred 

Shunaman. All North American rights reserved 

ome , No extract may be printed without the permis- 
Fifteenth conversation, hirst part: sion of RADIO-ELECTRONICS and the author. 


Separating the sync signal, 
why, where and how; diode and 


pe ntode separators 


WiLt—Now I’m sure I know it all! 

KeN—Your usual modest self, I see! But just what 
prompted that remark? 

Witt—What I mean is—now I know the televiser from 
end to end—from first r.f. to last v.f. And besides that, 
I haven’t forgotten the time bases. So, I know all the 
circuitry of ... 

KEN—Don’t get excited, Will! You've till plenty to 
learn! For example, how are you going to go about 
ynehronizing those time bases 

WiLL—Now that you mention it, I remember that the 

rtical and horizontal sweep circuits are synchronized by 

yne pulses we studied a long time ago. But where’s 
If you just apply the composite video signal 


9 





problem? 


the sweep oscillators 

KEN you’d get into plenty of trouble! The mixture 

video signals with the horizontal and vertical syne pulses 

1 keep triggering the sweep circuit at the wrong 

! When you figure your time in microseconds, every- 

has to be neat and clean. Each sweep oscillator has 

receive its own sync pulses, free from any other signal 

vhatever. Those sweep circuits can often be started into 

tion by the least fluctuation of the voltage on the grid 
f the tube that triggers them. 

WiILL—I see what you’re coming to: you have to separate 

yne from the picture signals. Because I remember when 

i first drew a block diagram of a televiser, you had a block 

marked “syne separator.” 

KEN—I hope, then, that you’ll have no trouble figuring 

t how such a circuit would work? 

WILL—I suppose we’ll have to have some kind of electronic 
vitch that applies the signals to the right sweep circuit at 
he right time. For example, at the end of each line, the 

ltage is applied to the horizontal sweep, and... 

KEN—No, Will. First of all, how would you synchronize 

ir electronic switch? Can’t you see another way of captur- 
ng the pulses from the video signal—a method based on 

some fundamental difference between the two sorts of 
. gnals? 

Witt—Well, the main difference is in their amplitudes .. . 
KEN—You’re on the right track. Keep going! 

WiLtt—The sync pulses occupy the top 25°. of the com- 
site video signal. Voltages below that represent the video 
age, ranging from black to white. So all you have to do 


NORIZON TAL VERTICAL 
SWEEP SWEEP 
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} it of te and you then have or 
KEN—] it, Will! Only instead of cutt 
clipping 
WiLL—But just how can you clip the toy 


The limits of patience 


KEN—It’s easy. Just apply the signal to a 
functior rfectly up to a given point, but ab 
to pa ul mit 
WI H'mm, something like my Uncle Ja 

racket, so I was always a little 
a Boy Scout bugler. He 
started to train for a drum: 
kind of tube acts like that? 
KEN Ye ‘ pentodes, generally. But a tr 
made vork, and In many setups a simple d 
ob—f: y I! at that. 

WILI And where do you put this separator? 

KEN rheoretically, you could separate the 
before the detector, for the signal would be 
you were ipping it. But it’s an unreliable w 
So it’s usually put at the output of the video 

the first video stage. 
And of course the signal can be eith« 
e, according to whether you apply 
e separator 
in have either polarity of signa 
iit tricks that are better thar 
input signal to the cathode. 

WILL—Now suppose we have a positive 
first 4 of the voltage is below the sync lk 
diode going to clip off the top 25%? 

KEN—There more than one way to do it 
is to use a diode biased so that its cathode is m« 
than the pl: at all voltages below the point 
intend to begin clipping. You shunt your di 
ource of omposite video signal The diode 
all voltages up to that which makes the cathod« 
than the plate. So the syne signais, which are n 
top the diode conducting and pass on to the 

WIL! can see that the diode should be 

re positive than the highe 
above the black or pedestal! 
Then you are ure to short 


the tube. But what’s thi 


the diode from horting 

x 

you are getting your iT 
circuits and you can’t pe 


the signal going to the pl 


get all the picture signal 
signal to black out the 
didn’t think of 
ry negative-ge 
turn the diode a 
nevative than the 
remain more newvat 
o the diode 
the plate more negi 
yne signal 
eparator work 


the idea there mu 


like thi 

divider 03, R4) tl 
an the plate. If the | 
through the tube. Y« 


any alternat 


7 closed diode 
onnect to your ignal uppl 
ay have other uses, as you 

see how this works. If tl 
the video signal at the 

get through. But when 

higher, the plate is more 
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the cathode, the circuit conducts and the pulses go through. 

KEN—Good reasoning, Will. And the output of the circuit 

the voltages across R2—consists of nothing but a series 
of positive pulses. 

WiILL—Would this work for negative pulses? 

KEN—Well, if you need to make a positive signal out of a 
negative one, you can always use a triode as a phase 
inverter. But this circuit will work with negative signal 

you reverse the diode like this. Your cathode is now more 
positive than the plate except when the very negative pulse 
come through. They drive it more negative and the pulses 
are passed. 

WiLL—One thing I don’t like about these circuits—the 
batteries you keep throwing in. This is an all-electric age 
can’t you make them all work with voltage dividers to bias 
your diode elements? 

KEN—I just used the batteries to simplify the drawing 
They wouldn’t be used in a television receiver. Take a look 
at this circuit. You apply the positive-going composite video 
signal through Cl. Each pulse attracts electrons from the 
cathode, which have to flow back through R1. That biases 
the diode so the plate is more negative than the cathode. 
By choosing the right values for C1, Rl and R2, you can 
adjust the bias so that the tube begins to conduct just at 
the black level. The syne pulses then appear as voltage 
pulses across R2, The great feature of this circuit is that it 

self-adjusting to different signal strengths. If you wget 
your components adjusted so the diode just triggers at the 
right level on a medium-strength signal, stronger signal 
will increase the bias and weaker ones decrease it, because 
of the change in current through R1. So both weak and 


trong signals will clip at the right point 


With three grids or more 


WiLt—The bias batteries would never do that. One good 
gy about the diode—it doesn’t change the polarity of the 
es. And the circuits are simple. | wender why anyone 

juld want to use pentode 

KEN—Simplicity doesn’t always mean perfection! Our 

iode separators are weak in many w: The separation 
imperfect, for the high-frequency p ire signals—those 

hat represent very rapid variations of y—work their 
ay into the sweep circuit time ba ugh the interelec 
de capacitance of the diode. That c: vive you sym 
ible Another thing a diode doesn't giv with more 

il than you put into it, and never ite all of that ( 
only natural to take advantage he pentode because 
life sesides, its grid-anode capac ince 1s very small 
ttle or no high-frequency pict ignal can get throug! 

WILL tut how do you limit the patien f a pentode 
KEN—It patience ictually, it Dp current—can be 
ted at either end. We can make our tube blow its top at 

t provocation or we ci l o far it will give 
id tolerate anything. Take a look at this grid-voltas 
irrent characteristic cur tight down here 
region—yot av bend. And 
zero volt there’s another very p bend 
a long level stretch 

WILI So that any increa 

nt won't affect the plate current 
Exactly, and that appli ( Ly iction of grid 
beyond the lowe! ate cutof bend. Since the 

a irrent reaches zero } 

zero if the grid goes more 
WILI I’m beginning to se j yw you could use those 


limit of patience. But li cur doesn’t look 00 


indard to me. Just ho do you mode! kind of a grid 


ive-—plate-current char: 
$y applying the y voltas ) e screen 
rhe idea is to preven he pli ym receiving 
certain amount o I , \ wide you 

iat electron valve we call the grid. So you put a very 

age on the plate and a high yne on the screen 

can tackle the problem from the opposite direction 

put normal voltage on the plate but very low voltage 

the screen rO BE CONTINUED 


FEBRUARY, 1955 























TELEVISION 


te 
barr 


T+ 





TELEVISION 


TED ‘TACK 
TOUGH TV 


PROBLEMS 


By WALLACE WANER 


HEN I hired Ted a few 

months ago, he was green 

from a local television school. 

His only practical experience 
been a few minor repairs on his 
own receiver or those of his relatives, 
plus what little lab work he got at 
school. The kid’s sharp though and 
when he learns new things, he doesn’t 
forget them. 

Our Main Street shop is small and 
our personnel consists only of Ted, our 
outside man Jim, and myself. On 
occasion I help Ted with the bench 
work, but the business end of the 
organization doesn't allow me too much 
time to tinker. So Ted is on his own 
for the most part and calls me in 
consultation only when he gets a sticker. 

We service a variety of sets, so we 
often run unusual or freak 
troubles, and I have standing orders 
with Ted to call me before he tackles 
any toughie. 


had 


across 


Case of the negative pix 
Only a few weeks ago Ted called me 
while I was sitting at my desk abserbed 
in a modern scientific treatise. 
“Say, remarked 
“T think I got one that would 
you.” 


Ted was at 


casually, 
interest 


” 
boss, he 


that awe where he con- 
sidered any show of emotion as im- 
mature. The more he acted like Jack 
Webb, the more excited he really was. 
Reluctantly I laid aside the summary of 
the latest Kinsey and followed 
him into the workshop. The receiver 
was an RCA 7T143. A negative pic- 
ture appeared on the screen and (while 
I wasn't unduly impressed) I got my 
camera and took a picture (Fig. 1) so 
Ted wouldn't be disappointed 

“What's the unusual angle?” I asked 
him. “It just looks like a bad a.g.c. 
system and picture overload.” 

“No, sir,” Ted replied. “It 


report 


isn’t a 


bad picture tube 
alignment off!” 

“O.K.,” I told him. I'll tackle it and 
see what I can come up with.” 

Ted shrugged 
That’s not 
trouble. 
tube.” 

“Oh, I see,” I said hastily. I didn’t 
want him to hog the spotlight exclu 
sively. You got to bring these kids 
along slowly, even if they’re talented, 
otherwise they’ll get a head. 
I took my time lighting a cigarette to 
give myself a better chance to review 
mentally some of my theoretical knowl- 
edge of the composite video signal. 
After the first slow exhale, I felt sure 
I had the right answer. 

“With a dead tube,” I pointed out, 
“capacitance still exists between the 
tube elements and the signal can still 
be transferred across it even with an 
open heater. This is particularly true 
of triode tubes in a strong signal area. 
The dead stage will not give a phase 
reversal of the signal as a live stage 
would. Therefore, the signal arrives at 
the picture tube with incorrect polarity 
for proper whites and blacks. Result, a 


negative picture! 


either, nor is the 


ever so casually. 
I’ve found the 


It’s a bad first video amplifier 


“er 


necessary. 


swelled 


“It sounds logical,” Ted said. ‘“Any- 
way, I put in a new tube you 
came in and it did result in a positive 
picture,” 

I smiled. “Did you put this old tube 
back just so I could take a picture, or 
were you trying to 
rough one?” 

“Oh no,” he assured me. “I really 
wanted to know the theory behind the 
symptom, but you don’t always give out 
with explanations unless I trick you 
into it. I heard you mention once that 
this was a television shop and 
not a training school.” 


before 


stump me on a 


repair 


I shrugged and walked away. 


Case of the vertical bounce 

Only a few days later Ted 
called me to the workshop. |! 
be interrupted because I wa 
solve a_ perplexing 
while resting my eyes on : 
Monroe calendar. Reluctant 
myself away from my prol 
followed Ted. 

The set was a Westingh 
H-746-K21 which had the 1 
ture bounce (Fig. 2) you ev 
Since movement cannot be 
graphed in a still picture, you 
to visualize the appearance: 
ture jiggled up and down like 
old who has waited too longs 

I watched the screen in 
a few minutes trying to figur 
blue blazes could cause thi 
for time with my 
routine but still didn’t 
an answer. So I hedged for 
asking Ted if he had 
liminary checks. 


busine 


cigarette 


come 
made 


“Yes, sir,” he replied 
all tubes, voltages, and 
parts. Everything in the verti 
tion and in the associated « 
to be in order.” 

“So what did you find i 
I asked, trying to make 
though 7 knew but just wanted 
if he knew. 

Ted shook his head. “I haven’ 
able to find the trouble thi 
thought you would help o 

Well, to make a long stor) 
rechecked everything Ted had 
and could find nothing wror 
a couple of hours my usua 
disposition was beginning 
slightly at the edges so | 
off and went to the recs 
notes to find out whether 
facturer had any hints for 

For the first five minut 


time 
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concentrate, but I solved that problem 
by turning the calendar to the wall. 
After that it didn’t take me long to 
get to the solution, and I must admit 
that I dropped my becoming dignity a 
trifle as I ran into the shop brandish 
ing the service notes in my left fist 

The notes specified that a jumpy 
picture may result if the white a.g. 
lead that ties from the 12AT7 syn 
amplifier and sync contro! tube is not 
dressed away from the 6BK5 audio 
output tube socket. This helped to 
emphasize to us how the signals of one 
circuit can interfere with the operation 
of another by capacitive coupling when 
critical wires are dressed too closely 
to each other! 


Case of the oblique line 

The third odd trouble happened in 
a Phileo model 52-T2100. This time 
Ted interrupted me while I was crit 
ically analyzing three new wrinkles 
which had appeared in my face. I was 
wondering whether this was the reason 
I hadn’t been able to date any blondes 
in the last three days to help me show 
off my new red convertible. (And it 
doesn’t make sense to date a brunette 
for a red convertible!) 

When I got into the shop Ted showed 
me the receiver. The screen was dark 

the only thing visible being a diag 
onal white line as shown in Fig 

“What do you think of that?” Ted 
chortled. This was a little out of char 
acter for dead-pan Ted, but it is hard 
to gloat in a monotone 

I always like my employe to be 
happy so I fed his obvious glee at being 
able to show me such a peculiar symp 
tom by saying: “That really is some 
thing. I’ve seen a horizontal line when 
the vertical sweep collapsed and I have 
also seen a vertical line when the hori 
zontal sweep failed in a receiver with 


an r.f. high-voltage power supply. I 
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Fig. 3—Unusual 
diagonal pattern. 


Fig. 4—Multiple 
vertical pattern. 


must admit, however, that I’ve never 
seen a diagonal line.” 

“What do you think it is, boss?” 
Ted asked. “I just turned it on and 
haven’t even opened the back.” 

“Well, it couldn’t be any shorted 
turns in the yoke, because that would 
produce a keystoned pattern,” I hedged, 
thinking aloud in this fashion while 
desperately hoping to arrive at a solu 
tion. “At the same time it would seem 
that we have neither vertical nor hori 
zontal deflection, yet the bar indicate 
that there must still be some sort of 
deflection!” 

I didn’t want Ted to think I was 
losing my touch in trouble-shooting 
It was bad enough that I felt I was 
losing out in acquiring the necessary 
accessories to go with red convertibles. 
Suddenly a thought struck me 

“You know, kid, there really is only 
one solution when you think of it. The 
vertical sweep has failed in this re 
ceiver and the yoke is tilted.” 

“But, boss, the yokes are bolted 
pretty tightly and can’t move by them 
selves. I am sure the customer didn’t 
loosen the brackets because he said the 
set hadn’t been touched.” 

I smiled patronizingly. No matter 
how bright these young fellows are, 
they can’t compete with years of expe 
rience in this business. 

“Ted,” I said learnedly, “don’t you 
believe them. They all say that even 
when they bring the set in with all the 
parts loose in a basket. Let’s take the 
back off and see what is what.” 

Three minutes later Ted stared at 
the tilted yoke in speechle urprise 
Since he was duly impressed, I couldn't 
help driving home the object lesson 

“My boy,” I said. (There is no better 
way to feel superior than to start off by 
saying “my boy.”) “Let this be a 
lesson to you. Always listen carefully 
to what the customer has to say but in 
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INSTALLATION 
‘TECHNIQUES 


By HAROLD DAVIS 


HEN the first u.h.f. station 

went on the air in Portland, 

Ore., over two years ago, TV 

personnel from all over 
flocked to the West Coast to see this new 
system the FCC had devised for making 
television available to every nook and 
corner. What they found was a highly 
elusive and not too strong signal that 
often skipped large and 
bounced off buildings and obstacles. 
then technicians have made 
thousands of u.h.f. installations. Install- 
u.h.f. channels is 
job. 


over areas 


Since 


ing antennas for the 
now a simple routine 

Unlike v.h.f., u.h.f. fringe areas are 
where you find them. For 
St. Petersburg, Fla., fringe 
area in the southern part of the city 
and in Miss., there is 
within sight of the tower. The man who 
and makes an 


instance, in 
there is a 
Jackson, one 
goes into these 
ordinary installation will get nothing 
but trouble. Technicians don't have to 
be told where these bad spots are; they 
have only to look around at other in- 
stallations to tell what the condition is. 
When you start 20-foot-and- 
higher masts loaded with stacked Yagis, 
that’s it 

To make a good ordinary installation 
where the 
normal only 
simple rules 


area 


sceing 


strength is 
few 


ignal 
following a 


in areas 
require s 
A normal u.h.f. installation in most 
cities consists of anything from a bow- 
tie to a 12-element 
10-foot mast on a housetop. 


Yagi mounted on a 
” or 
unimportant 
However, be 
cause have or will 
have v.h.f. available, combination v.h.f. 
u.h.f. antennas are highly desirable. The 
most popular of these is the stacked-V 
s than most other 


The type of antenna is 
from the u.h.f. standpoint 
now 


most viewers 


This antenna costs les 
types, permitting the all-important low- 
installation. It may be stacked to 
provide increased signal strength in 
weak and, being not too direc- 
tional, it will receive signals well from 
the sides and back 


cost 


areas 


The transmission line 
Having selected the antenna, we must 
now select our lead-in and standoffs. In 
strong signal areas lead-in is no prob- 
except in areas. I have 
hundreds of successful installa- 
with flat lead-in. However, when 


lem coastal 
made 


tions 
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the going gets rough, don’t take 
chances! Use a good grade of oval, mak 
ing sure the top is looped with the end 
down to prevent rain from collecting. In 
coastal areas seal the line to keep out 
the salt Then coat all 
connections good preservative. 

Run the lead-in through standoffs 
that do not have a metal passing 
around the lead-in. Many a good u.h.f. 
signal is lost between the antenna and 
of this ring. Crooks 
turns, particularly foldbacks, must be 
kept at a minimum, which makes select 
ing a spot for the antenna highly impor 
tant. 

The antenna should be located so that 
there is a short, direct lead to the set, 
requiring only two or three well placed 
standoffs. Never tape a lead-in to any- 
thing. To splice (Fig. 1), tape only the 
insulation with plastic tape. Leave the 
ends of the wires sticking out, twist and 
solder them, and then coat 
servative 


atmosphere 
with a 


ring 


set because and 


with a pre- 
Lightning arresters must be watched 
as a trouble. Underwriters 
Laboratories accept either a grounded 
mast or a_ lightning The 
grounded mast is preferable where city 
ordinances permit it. Finally, the u.h.f. 


source of 


arrester 


TAPE 


TWIST & SOLDER -00 NOT TAPE 


TAPE 


Fig. 1—Splicing transmission line, 


Stacked Yagis ready 
for installation. 


Conical and Yagi 
mounted on common mast. 


lead-in must not terminate 
lying behind the set. 
In fringe areas, either loc: 
town, the procedure chang 
locating the antenna bee 
most important factor. The 
usually there; it is just 
finding it. The area must 
both vertically and 
only intelligent way to do 
a field-strength meter. 
When probing for a signa 
all spots where the antenna car 
veniently mounted. There 
ing a good signal at a spot 
antenna cannot be placed 
In probing, avoid reflected 
cause they are unstable, hav: 
ity and at times will disap; 
pletely. Engineers at u.h.f 
constantly working to improve 
patterns, and with the electric 
antennas and other devices the 
change. Reflected signals can be 1 
nized by rotating the antenna. Th 
flected signal will come from a differ 
direction than the direct on 
Contrary to what has beer 
times, I have never been able 
direct evidence that 
signals. The only way to t 


| eatin 
Reaanl 


a” 


horizont 


tree 











Fig. 2—Computing antenna spacing 
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Probing for maximum signal strength. 


would be to chop the trees down, since 
moving the antenna may have 
plished the desired result whether the 
have there or not. In fact, 
I have seen good u.h-.f. with 
the antenna directly facing a solid brick 


wall between it and the station. 


accom 
trees been 


reception 


Stacking antennas 
If it is impossible to find a good sig- 


nal, take the best you can find and see 
what can be done with it. If the 
contains only a slight trace of 
hanging to a higher-gain type antenna 
may do the trick. If using a stacked-V, 
12-element Yagi; 
should stack 
hem. The gain of an antenna expre d 


ignal 
snow 


change to a and in 


most cases you two of 


ib looks good on paper, but those 


who climb house tops for a living 
yw that it takes a bit of doing to undo 
little snow 
In stacking u.h.f. Yagis, the best di 


( 


.) 
Fig. 3—Connecting stacked antennas. 
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tance between them was found to be 
different from v.h.f. After painstaking 
trial and error, it was found that for 
frequencies below channel 40, the best 
distance is 5% than 3 halfwaves 
You don’t have to delve into intricate 
mathematics to find this distance. Sim 
ply consider the driven element as a 
halfwave (Fig. 2); multiply it by 3 and 
subtract 5°. For channels above 40, uss 
slightly greater distances subtract 
24°. For 60 to 80, use 3 halfwaves 
Consider a 4-bay Yagi for channel 25 
The bays are 31.5 
slightly than 3 half-wavelengths 
apart and are connected 
pairs as shown with open-wire line cut 
to fit. The length of the transmission 
line connecting the top pair of bays to 
the bottom pair is not important a 
as the lead-in connects to the exact 
center. We make it just long enough to 
permit anchoring to a standoff insulator 
This usually runs around 
72 inches for a channel-25 antenna. 
The difference between local and di 
tant fringes in u.h.f. is that, locally, the 
signal is around somewhere if you can 
find it. In distant fringe areas, which 
start as near as 15 miles out, the 
tarts decreasing in field strength. 
Here, the “dos don’ts”’ 
still important. Every db avail 
able must be carefully 
Everything said before 
with emphasi In 
height now becomes the most important 
factor. In areas where the station ha 
been operating for some time, the best 
practical height probably is 
established. If all the other 
are mounted on a 40-foot mast, you aré 
wasting time if you start by trying a 
20-foot unit. 
In fringe areas the 
tioning of the antenna is not so critical, 


less 


spaced inches or 
less 


together i 


long 


on the mast. 


ignal 
and become 
more 
preserved 
must now be 


taken addition, 


antenna 


horizontal posi 


but any terrain advantage is highly «« 
Towns 50 and 100 feet 
better u.h.f. 


antennas. 


irable higher 


than others get 
even with lower 
Deep fringe areas are 
10 miles out. Here it i 
ible to get an absolutely 


rece ption 


found about 
almost impo 
now-tfree pi 
ture, but one nearly 
had with a 
deep fringe area us¢ 


now-free may 
good installation. For the 


Yagi stacked four 


4] 


> 


a“ 
TRY COMNECTING BOTH PLACES 
FOR BEST RESULTS 
antenna. 


Fig. 4—Connecting a second 
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v.h.f 


and hers 
hookuy; 
hookup 
antenna 
the bottor 
line connect 
lead 
ter of 
line ma 
anchor 
mast 
mum 
should 
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the 
the 
After 
the met 
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that 
type 
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isolate 
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TELEVISION 


th teledoctor 


TV -celectronics can 


solve a serious problem 


of our modern life 


By HUGO GERNSBACK 


ROJECTION of the sense over globe—and further.* But science does Even then they arrive 

a distance began early in the not stop with this. There is the far Much of this dilemma w 

animal world. The cries uttered more important conception of the pro- in the near future, than} 

by alarmed prehistoric reptiles, jection of the self at a distance This doctor. 
aurians or bird were transmitted means nothing less than the possibility I imagine this innovatior 
over a distance to warn other A now dawning for man to be in two Incorporated as an inte; 
highly developed and sensitized olfa places at the same time a combination televisior 
tory sense brought the mell of an I will give here but one example of receiver is a set of mech 
enemy creature to the nostrils of early this revolutionary concept, which, inci The latter are now r« 
mammals who could then flee promptly, dentally, is NOT in the future—it can factured by General Elect 
thus avoiding destruction The sense be realized today, with the technical manufacturer These ir 
of sight, too, became sharply developed means available now. tive hands are primaril) 
in many animals and especially birds The average medical doctor today i plants where scientist 
which could then observe’ potential overworked and short-lived. There are ous, “hot” atomic subst 
enemies——or their own prey—often from never enough doctors anywhere for the distance, without persor 
a point many miles away world’s constantly multiplying popula themselves to danger. Wit 

Modern man, with new cientific tion Many patients die because the hands, the scientist can 
techniques, has greatly improved the doctor cannot reach them in tim i thing at a distance—writ 
projection of some of hi enses, not ticularly at night and in ) pouring liquids, unscrew 
only over a few, but over hundreds and isolated regions. “hot” containers—yes, « 
thousands of miles. By telephone, we Furthermore, the doctor w: ‘ a baby, miles away, in 
can hear and speak to distant friends terrific amount of time visiting patient on the safety pins. Th: 
around the world. Via television, we in person—he can see only a few during has been projected 
can see across continents a day. With increasing traffic conges The action, of course, 
As I have pointed out in earlier “on, many doctors refuse to make _ television. 


articles, it will be possible in the future personal calls—except in emergencies See also article on the 
Radio Teledactyl"’ by H. Gerr 


Telebiovision.”” Forecast 19 page 22 Invention magazine, Februar 


to smell and taste half-way around the *See 
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The teledoctor of the nea future 
now hecomes an actual projection of 
the doctor. In front of his television 
transmitter-receiver is a panel with 
a number of instruments which indicate 
blood pressure, pulse, respiration and 
other data routinely required in most 
examinations of patients 

Now let us see how you, the patient 
of tomorrow, “visit” your doctor, 15 
miles away. Suppose you come down 
with a fever. You or your wife make 
a call to the local druggist, who is the 
agent for the teledoctor corporation 
which stocks the special TV transmitter- 
receiver equipped with its telehands. 

These instruments are never sold, 
only rented to the sick, say for $38.50 
a day. 1 hey are used only for closed 
circuit work, The  rubber-wheeled 
mechanism is delivered quickly to your 
home and rolled in front of the bed. 
Located in the drawer of the cabinet, 
right under the TV set, you will find 
a thermometer, blood-pressure appli- 
ance, sterile bandages, prescription 
blanks, fever chart (with instructions), 
tongue depressors, adhesive tapes and 
other items routinely found in every 
doctor’s black bag. A cord with a tele 
phone plug attached to the teledoctor 
instrument is now plugged into a special 
jack on your telephone. Future tele 
phones will be provided with this 
facility. The TV signals and telehand 
electronic signals, ete., will all travel 


Patient and distant 
doctor are connected by 
telephone and closed 
circuit TV as illustrated 
on this and facing page. 
Doctor can treat ten 
times as many patients 
via teledoctoring as in 
person. 
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over the closed circuit telephone lines.§ 
Next you dial your physician’s tele 
phone number. He or his nurse takes 
the call. You give your name and state 
that your teledoctor instrument 1 
plugged in and ready. The doctor now 
plugs his own set into the telephone 
and in a few econds two-way com 
munication is established. The doctor 
by electronic telecontrol move your 
instrument into the best position, rai 
ing or lowering your set, which has a 
swivel mechanism for that purpose. 
The color camera is now trained on 
you and the doctor looks you over. He 
listens to your heart—not with a stetho- 
cope, but with the back of his right 
telehand. This has a sensitive micro- 
phone which the doctor places over your 
heart. He hears your heartbeat, now 
strongly amplified, over his loudspeaker. 
He next takes your blood pressure, 
looks into your throat or examines any 
part of you. If he wants to inject you 
with penicillin or other medication, he 
will ask you to place a_ prescription 
blank into a holder arranged for thi 
purpose. He picks up a special pencil 
from the drawer and writes out a pre 
scription, then signs it. You are to get 
this from your drugstore as soon a 


Technical note At the pre 
art it i not pr ible t transmit 
ignal over existir elephone line 
tur of 250—85' 
transmitted t 

ifficient definit 
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TV 
SERVICE 
CLINIC 


nduc? 


JERRY 


KASS 


‘ELEVISION broadcasting stations 
ynchronizing 
with the video 
information to control the 


transmit a series of 
pulses toyvether 
receiv 
ers’ scanning generators and form an 
intelligible image. In the receiver these 
timing 


removed from the 


ignal 


pulses are 


composite video and used to 
and horizontal 
those of the 
Appropriately, the 


function is 


ynchronize vertical 


weep generators with 
tation 


performs thi 


broadcast 

circuit that 

called the ayn 
The syne 


eparator 
eparator does not 
vertical pulses 
done by 


separate 
the horizontal and from 
each other—this i 


and differentiating network 


integrating 
The prime 
function of the syne separator is to 
eparate—as thoroughly as possible 
the syne from the ignal 
The separation with 
the feeding of a com 
any 
out- 


pulses video 
begins 


portion of the 


nre " 
pr nt 


from 
video detector 


posite video signal, taken 


point between the 
put and the grid or cathode of the pic 
ture tube, into a “clipper” circuit. 
Since it is advantageous to 
work with as large a signal as possible, 
it is common to find the plate circuit 
of the final video amplifier as the point 
of “syne takeoff.’ In addition, the video 


increases the ignal-to-noise 


generally 


amplifier 
ratio 
With the 
a constant amplitude and occupying the 
upper 25°. of the composite video sig- 
blacker-than-black region 
removed by ampli 


yne pulses transmitted at 


nal—the 
they 
tude discriminatior 
strength it 


can be easily 
or maximum syne 

ideal if the clip- 
exactly at 


would he 


ping were dome the 75% 
level. But for 
usually takes place at a 


level to avoid the po 


practicality clipping 
lightly higher 
ibility. of com 
ponents changing in value and lowering 
the clipping level, allowing portions of 
through the separator 
ynchronization 
se pa- 
the synchronizing from 
the picture, the principle is 
always the same. The biased 
o that no plate current will flow until 
blanking level. 
develops a 


the video to pas 
and hamper prope! 
There are several methods of 
rating pulses 
howevel! 
circuit is 
the signal exceeds its 
Usually the 
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clipper stage 








eg fo” 


o—_____+__ —o 


Fig. 1—A simple diode syne clipper. 


negative bias and the signal applied 


the circuit is of such polarity that the 
syne pulses represent the most positive 
portion of the signal, 
will flow during the syne 
Since the picture information i 
the blanking level, it will not appear in 
the clipper output 
can be a diode, triode or per tode type. 


hence current 


only pulse 
below 


signal The clipper 


Diode clipper 

Fig. 1 is a diode clipper, 
forming a grid-leak 
Their values are such as to maintain a 
high negative 
plate and cathode. When the composite 
ignal is applied, the plate draws 
current and Cl peak 
value of the input signal. As the signal 
falls to a lower value, Cl discharges 
slowly through R1, creating the nega- 
tive bias voltage. The bias voltage 
keeps the tube cut off until the signal 
ufficiently 
come it. This will occur 
signal above the 

A weakness of the 
its inability to separate completely the 
syne pulses from the pictur 
tion. As a result it must usually be fol- 
lowed by one or more clipper-amplifiers 


with C1-R1 
type network. 


bias voltage between 
video 


charges to the 


becomes po itive to over- 
when the 


level. 


only 
rises blanking 
diode 


clipper is 


informa 


and shaping circuits. 

Since this circuit passes both vertical 
and horizontal syne pulses, a defect 
will usually produce both vertical and 
horizontal instability. 

The first check of 
stability should be replacement of the 
diode. Follow this by 
If R1 is open, no sync pulse 
pear across R2 (an oscilloscope across 
R2 may show extremely small pulses). 
If Rl becomes very much less than its 
normal value, Cl discharges quickly 
to a lower than normal level between 
syne pulses. This lowers the bias volt- 


over-all syne in- 


measuring Rl 
will ap- 


age and allows a portion of the video 
signal to pass through along with the 
syne pulses, causing unstable synchro 
nization. An 
under these 
considerable 
output signal 

If R1 increases in value, the negative 
bias developed will be larger and the 
syne output smaller. When thi 
the horizontal hold con 
trols will become very 
the small syne pulses will not be able 
to “hold” the horizontal and vertical 
oscillators. Thus if Rl becomes ‘too 
large, a scope show 
smaller than normal pulse An 
leaky or shorted C1 will prevent prop 
er separation and cause poor sync sta- 
bility. 


across R2 
circumstances will show 
video information in the 


oscilloscope 


occurs, 
and vertical 


critical because 


across R2 will 
open, 


tee again acum 


ater : 
2 “lot 


| 
- 
TNS. it Tes 


Fig. 2—A triode 
fies and inverts 


syne clipper 
polarity of 


amp! 
signa 
Being the 
will 


output load 
prevent the pa 


If under tl 


open 
yne signal. 
scope 18 placed acro 
deceiving situation can a) 
ternal resistance of the s 
R2 and may restore nor 
of the TV set. To 
this check with a 
series with one of the scop: 
Should R2 decreas: 
syne output will also be 
it increases appreciably 
10°) in value, Cl will not 
its proper value. This lowe: 
voltage and permits 
pass through. In additic 
pulses in the output will b« 
normal, causing the picture 
strong signals. 


prevent 
0.5-uf 


vider 


Triode clipper 
is typical of a t 
syne separatio 


Fig. 2 
used for 
ode can perform the san 
a diode while having the 
vantage of amplificatior 
a more popular circuit 

The plate voltage in tl 
usually extremely low (15 t 
permitting plate current t 
with very little grid bia 
This circuit is very simi! 
Fig. 1, with the grid ar 
forming the same function a 
and cathode of Fig. 1. Wher 
becomes positive, Cl cha 
peak value of the input 
time constant R1-Cl is a 
compared to the 
pulses. As a result, very 
charge on C1 will leak 
other pulse arrives to 
its peak value. This estab! 
bias on the tube so that 
of the input 


time 


upper 20% 
passed (leaving a 5 ‘ 
and preventing the black 
riding through). Since tl 
age on the tube is so very 
current will be cut off 
the input signal falls b 
value of the syne pulse 

With only the tips of t 
drawing grid current, the 
plate circuit are clamped 
level Thus, in effect, 
restoration, This circuit 
only with the syne puls« 
the most positive portior 
signal 

The triode has the 
greater output than the 
Still higher output car 
pentode. The trend in moder 
is toward pentodes beca 
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vide a fairly constant output despite 
sizable variations in the input signal. 
In addition, the pentode with its lower 
grid-to-plate capacitance permits very 
little video information to be 
tively coupled through it. 
As with the diode, initial 
of syne instability should begin with 
replacement of the triode, usually a 
sharp-cutoff tube. Any defect in the 
R1-Cl grid-bias network that 
its time constant will reduce the bias 
voltage, permitting 
through the 
premature triggering of the 
circuits. Any defect that in 
creases the time constant will cause an 
bias to be developed. This 
will permit only the extreme tips of 
the sync pulses to be amplified, reduc 


capac) 


servicing 


reduces 


information 
and 


video 
to pass separator 
cause 


sweep 


excessive 


>” 


ing the output across R2 

The problem of an increase or dé 
the value of R2 is the 
However, 


crease in same 
as in the diode load of Fig. 1 
in addition, there is the problem of 
varying plate voltage (d.c.). If R2 de 
creases in value, permitting an increase 
in plate voltage, the tube’s grid bias 
may be insufficient to prevent the am- 
plification of the dark portions of the 
video signal. Video-signals will appear 
across R2, ruining synchronization. If 
R2 increases in value, the plate volt 
age will be too low and the output sig- 
nal extremely weak. Should there be 
any voltage dropping resistor between 
R2 and the B plus supply, be sure that 
properly decoupled. Poor de- 
coupling will cause a fluctuating dx 

potential on the plate, resulting in out 
put pulses of varying amplitude and 
poor synchronization 

The output of a clipper 

usually not large enough to 
oscillator and a.f.c, circuit 

A larger output 
following the syne 
stage of syne amplification. The syn« 
a limiter to pro 


it Is 


circult 18 
feed the 
prope “ly 
obtained by 
with a 


can be 


separator 


amplifier often acts as 
vide pulses of constant amplitude. 

In some chassis, such as the Admiral 
23E1Z, the syne followed 
by a clipper circuit, The negative syne 
pulses in the output of the separator 
drive the clipper into cutoff, producing 
splendid amplitude limiting action 


separator 1s 


Common sync troubles 
Defective 
source of trouble in 


capacitors are a 
the sync 


major 


circuits, 





COMPOSITE VIDE 
INPUT SIGNA 


PLATE CURRENT FLOW RING THIS PERIOD 


Fig. 3—Characteristic curves showing 
clipper. 


operation of a triode syne 
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Slight leakage is often enough to 
change operating voltages and upset 
syne stability. With tubes in the 
circuits operating over so narrow a 
portion of their characteristi 
even the slightest tube defect or change 
in the shape of the characteristic car 
cause unstable syne, Tube troubles ca 
cathode 
interelectrode 


syne 


curve 


consist of faulty emission o1 
changes in the 
tances. Thus tubes in this circuit should 
be checked by direct replacement only 

The horizontal pulse frequency i 
262.5 times the vertical 
quency. As a result, defective coupling 
capacitors may not the low-fr« 
quency vertical pulses 
little 
This will ofter 
faulty syn 
zontal sweep system 
fectly. 

We have said very little concerning 
the amplitude of the syne pulses be 
cause the peak-to-peak voltages vai 
greatly with different receivers. These 

carefully compared 
manufacture) 
the quickest 
whether the 


prope rl] 


capaci 


pul e tre 


pass 
while 
horizontal! 


offering 
reactance to pulse 
divert suspicior 
separator because the 
will 


from a 
hori 


operate pet! 


voltages should be 
with those given on 
schematics. Often this is 
method of determining 
syne separator is operating 
Increase in high voltage 

I recently got a TV set that ab 
lutely defies identification /t 
to have built in kit 


bears no code ov chassis numbers 


appeai 
form and 
Eve) 


unmarked 


hee vt 
the major components are 
Needless to say, I do not have a 
matic for this set. The 
insufficient brightness. I checked it as 
best I could and the only trouble seem 
to be high voltage T he 
sound is perfect. When I subatitute hig! 
chassis, the pu 


sche 


complaint 


insufficient 


voltage from another 
ture has linearity and 
The voltage 1 substituted is about 1,000 
more than the set has at present. Rathe 
than flyback 
which might require still other chang: 
I would like to 


increasing the 


good contrast 


replace the transforme) 
there i any 
way of high 
voltage the additional 1,000 volts wit! 
changes Pe ee 


know if 


present 


out any major 
Trenton, N. J. 

There are several ways to obtain the 
voltage increase you desire, but 
they prove insufficient in 
placement of the flyback 
with a “universal” type is not 
since these units have taps to 


hould 
your et, re 
transformer 
difficult 


matct 


—— + 
its 


The 


Fig. 4 phase detector and 


horizontal 
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The author working on the 120-relay 
computer referred to in this article. 


HIS is the story of a miniature re- 
lay computer designed and built 
by the author. It is the last in a 
eries of progressively more com 
from one con 
with 120 


well isn a 


computer starting 


plex 
taining 20 relays and ending 
I p to 1.500 feet of wire a 
mechanical tape reader of our own de 
ign went into the largest mode! 


First, | hall 


computer in the series used as one sec 


describe the original 
tion of the last and most powerful one 
It performed the 
nddition It 


ingle operation of 


required you to give it 


number in binary notation (see box) 


and gave its answers likewise in binary 


Sines two ymbot ire used in 


only 
binary, 0 and 1, thi yatem adapts it 
if readily to /?-position witches of 


each position corre 


ponding to 


ymbol. Furthermore, thi tem ha 
addition table 


how the 


ry imple 
| will 


reuit can be modified to econo ize re 


how original 


lay a necessity when numbers of sev 
' " 
eral Vo construc 


tional 


liwits are to be added 


data on the 120-relay machine 


will be wiven——the diagram is too large 


omplex to print In a magazine ar 
What 


imple circuit 
built 


ticle will be described is exact! 


how a worl and how it 
can ” into progre ively more 


bigger 
final 


complicated circuit to handle 


numbers, with a quick view of the 
computer 


Thi it i 


technician who would like to know 


hoped——will interest the 


how 


simplest addition circuit. 


How a 
Computer Works 


These ample basic circuits make 


it caster to understand how the 


more complex instruments operate 


By DAVID B. 


these circuits work but does not want to 
build one. It will also be helpful to the 
would-be computer constructor, who can 
information (and 
great deal of additional study) to build 
a sizable machine of his own 


use the will need a 


A simple adding circuit 

Consider first the problem of adding 
1-digit numbers or the first (smallest or 
right-hand) digit of 
The addition table page 
answers for the four input combina 
tions: 0 OG, ] 0, 0 1, | 1. The 
circuit of Fig. 1 gives the correct an 
wers when traced: 0, 1, 1, 0 ‘ 
digit If the first o1 


second numbers are 1, the sum | 


larger number 


give is the 


to next either 
ippeal 


(top lights). If both are 1, the 
result is a 2-digit number 10 The top 


lamp 


lamp goes out indicating zero and bot 
light 


econd digit, and giving the sum, | 


tom one , Indicating a carry to the 
in decimal notation) 

, these el 

tary circuits are combined lo 

digit 
cal circuit adds the 


To add larger number 


enti 
econd digit of the 


numbers, for instance, an 


7 


o 


i 
i 
! 
' 
L 
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numbers and a third circuit 
carry from the first digit to tl 
The sums from the first and 

digits form the first 
of the sum, respectively, whil 
from the 
digit of the sum 
between 
interaction. A 
Fig. 2 


Suppose the 


and se« 


econd digit form 
Rectifier 
circuit to prevent 


5-unit circuit 


two figure 

(3 and 3 in decimal notation) 
added. The first digit 
smaller number) is entered 
of unit I 
is closed, lighting 
digit, entered at input 1 

input A of unit II (the 

closes the lower contact of re 
> through the 


(the 


The lower contact 
lamp 1 


lights lamp 
tact of X1. 
The second 11 is 
Its first digit goe 
drawing down both armat 
Z2. Since the armature of Z1 
drawing down Z2’s 
no effect: but the 
from its 


entered 


to iny 


upper arn 
lowe! 


drawn away upper 


digit numbers can be added with this three-unit circuit 
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lamp | goes out. Current flows through 
output D and through relay X2. Both 
armatures of X2 are drawn down, and 
lamp 2 extinguished as the lower arma 
ture of X2 is disconnected from C and 
connected to D. Lamp 8 light 

The second digit enters at B of unit 
Il, drawing down both armatures of Y2 
The lower armature breaks the contact 
through output C, releasing the arma 
ture of X1. This permits current to 
flow through the C output of unit 3, 
again lighting lamp 2. The sum is then 
110. 

The reader may find it easier to fol 
low the problem by drawing Fig. 2 on 
tracing paper, then drawing and erasing 
the armatures to indicate the 
positions as each digit is entered. 


correct 


Techniques of design 

Although these circuits are compari 
tively easy to trace, to verify that they 
give the correct answer, you may won 
der how they are designed. Unfortun 
ately there is no simple answer. Trial 
and error are useful in many cases and 
familiarize with the results of 
simple combinations. Some authors at 
tempt to systematize these 
cuits as well as some others for common 
while feel that the tech 
nique of Boolean algebra solves many 
problems.’ However, simplifica 
tions and original circuits are very dif 
ficult to discover by either of these 
methods, leaving the success of the final 
circuit to the ingenuity and inspiration 
of the designer 

The development and modification of 
the circuit given add larger 
binary numbers are a good example of 
the evolution of a relay circuit. In it 
original form, it employs two 
for the first digit and four more for each 
successive digit. Ultimately we can re 
duce it to only two relays for each digit 
The first simplification is to eliminate 
the first relay of the second block in 
each digit (unit III in Fig. 2, for ex 
ample). But the function of that relay 
keep circuit closed when 
power on the lead A which 
and another when there 

Therefore, if we eliminate 


one 
basic cit 


uses others 


some 


above to 


relays 


was to one 


there was 
closes it, was 
not power 
becomes necessary to have 
a second lead (A’ in Fig. 3) which ha 
when and only when A has no 
These two lead take the 
place of the wires coming from the con 
tacts of the eliminated relay. The re 
ilt may be verified by tracing as with 


the relay, it 


power 


power. will 


Fig. 2. 


A second simplification eliminates the 
second relay of the second block in each 
digit. However, the carry 
digit before closes this relay. So just 
as we needed the A 
need a second lead from the pre« 
digit which will supply when 
and only when there is no carry. There 
fore, we must also add a circuit to pro 
vide this so-called no-carry lead for the 
next digit. When the contacts of the 
resulting circuit are combined, the re 
sult may be seen in Fig. 4, which is best 
verified by tracing. 


from the 
lead above, we now 
eding 


powell 


Programmed computers 

If all large computers had to be de 
signed with this type of direct circuit, 
giving you the answer with no further 
instruction from the operator, their 
power would be strictly limited by the 
ingenuity of the designer and the num 
ber of operations he could build into a 
circuit. Large computers use a 
type of circuit, called “sequential’” be 
cause they accomplish their result in a 
series of steps, 
binational” circuits described above. In 
these circuits, a simple computer of the 
combinational type is 
form each of the steps, which consist of 
simple operations 

Memories must be added to 
termediate results 
A common set of wires called a 
memory and to the 
input and output of the computing unit 
within the enlarged trans 
fers numbers within the 
work of the computer. 

To control this transfer of number 
as well as the operation 
formed by the computing unit, a con 
tinuous set of instructions called “pro 
gramming” is fed the computer through 
the control unit. The 
to be operated with are given to the 
computer separately, so that this pro 
gramming will be fixed for 
equence of 


‘ cond 


as opposed to the “com 


retained to pet 


tore in 
between operations 
“bu - 


connected to each 


calculator, 


whole frame 


being pel 


actual number 


a particular 
operations uch a in 
volved in solving 
for example 


a quadratic equation, 


The 120-relay equipment 
It was on thi that the 


computer tlustrated in the 


plan main 
photo 
graph was designed. Six-digit binary 
taken a the base in 


which all computations were performed 


numbers were 


the memories stored six-digit number 


the bus carried six-digit number 
computing 


numbers. 


unit operated on 1x 


Rather than breaking 


ARRY FROM LAST DIGIT 


L — <> a= «= . 
T SIMPLIFICATION SHOWN FOR SINGLE DIGIT 
Fig. 3 
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This simplification eliminates one relay in the second block. 
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relay is eliminated 


Another 


progran 
tructior 


Hirst 


Memory circuits 
I 


elementar hlock 


programmed type of 


Fig. 5 An diagram 


olf a computor 
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coil through the relay contacts to the 
voltage source is completed, thus per 
manently connecting the relay coil to 
the voltage unless this path should be 
broken elsewhere. This path—called a 
hold lead-—controls the operation of the 
memory. When it has voltage on it, the 
remember; when it does not, they 
single memory (that is, 


relays 
forget. In a 


an 





, jyoro LEAD 


vee 
TO CONTROL UMIT 
Circuit of relay memory. 
illus- 
generally 


Fig. 6 
for six relays in the 
trated), the hold 
connected together and are disconnect 
ed only to be 
put in the 


computer 


leads are 


number is 
single relay is 


when another 

memory. A 
used in this computer to connect the re 
lays of a memory to the corresponding 
wires of the bus, both for sending and 
receiving a number 


The computing similar 


unit is very 





BINARY NOTATION 

This system writes numbers to the base 2 
rather than 10. It uses two symbols (0 and 
1) rather than 10 symbols (0, |, 2, 3, 4, 
5, 6, 7, 8, 9). Thus a number expressed in 
decimals as 

45 4x~ 10 +5 10 
is expressed in binary as: 
10110! | 7+O0OxX2+i1xF 
+i K2?+0xK2+1x 2 
In both cases, the number is made up 
from the coefficients of the terms. Sim- 
ilarly 

i, oe oe oe Oe oe cee 
is expressed in binary as: 

1, 10, 11, 100, 101, 110, Hnf, 

1001, 1010, 

Rather than 4 complicated addition table, 
in binary we have: 
0 0 0 
0+ | I 
1+ 0 
| | 


1000, 


| 

10 

(or 0 with a carry of | to next digit) 
A larger addition is carried out just as 
in decimal notation: The first and smallest 
digits are added first, then the second 
digits plus the carry from the first, etc. 
For example: 











to the simple combinational computer 
discussed above. Two sets of 
working as memories replace switche 
for storing input numbers. Lights on 
the output are replaced by a relay cor 
necting the answer wires directly to 
the bus. This computing unit will per 
form three operations instead of one 
addition, subtraction and selection. The 
purpose of the selection circuit is to 
select one of two numbers, depending on 
whether a third is 0 or 1. This is an 
important function in larger computer 
We have studied in this article the 
detail design of one type of circuit—the 
addition circuit 
eral principles that apply to the de 
of larger Some of these 
same ideas can be applied, moreoy 
to the construction of checker playing 
machines, mechanical turtles, auton 


ala 
reiay 


and some of the ger 


calculators. 


immense _ telephone 
bibliog re 
phy for those of our readers who v 
like to farther into thi 


reaching field: 


oil refineries, and 
exchanges. Below is a short 


delve 
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NOVEL HIGH-VOLTAGE SUPPLY 


instruments for detecting 


nuclear 


ANY 
and measuring 
require high-voltage low-current power 
to provide a polarizing voltage 
chambers or G-M tubes. 
is usually obtained from 


radiation 


upplie 
for the ion 
This voltage 
miniature high-voltage 
directly or in combination with capaci 
tors charged in parallel and discharged 
in series, from an r.f. type supply using 
a high-frequency oscillator and rectifier, 
(For details 


batteries used 


or from a vibrator supply 
types of high-voltage 
Prospectors” in the 


on these upplies, 
see “Counters for 
October, 1v49, issue.) 

\ new miniature 
high-voltage low-current upply has 
developed by 8S. R. Gilford, 5 
Saito, and J. L. Herson of the National 
Bureau of Standards. This generator is 
impler to construct, is potentially 
expensive, has fewer 
require special batteries that 
may be hard to obtain 

The electrostatic supply consists ba 
sically of a stator of two field plate con- 
ductors and a rotor with a number of 
of pairs of conducting (See 
photo A. The rotor is on the left and 
the stator on the right. These parts are 
fabricated by printed-circuit techniques 
using copper foil laminated phenolic 
etched to produce the desired patterns.) 

The rotor is driven at speeds up to 
6,000 r.p.m. by a lever-operated recip- 
rocating drive system. Several sets of 


electrostatic type 


been 


less 


components, and 


does not 


sectors 


60 


charge 
NBS 


arive 


transfer the electrical 
capacitors. The 


brushes 
to the storage 
generator with its 
system is shown in photo B 

The problem of establishing a con 
solved by 


reciprocating 


was 
bias 
capacitor 


stant 
using a voltage 
precharge the This 
voltage is obtained from a supply used 
with the electronic equipment 


output polarity 
small external 


to 


storage 


The NBS electrostatic generator 
charge an .02-uf capacitor to 2,000 vo 
In a survey in 


in about 15 seconds. 


ment requiring a current of 10 to 10 
amperes, the storage capacitor nee 
be recharged only occasionally to 


1 


up for a leakage loss of about 100 
This 

single 
driving 


charge can be restored wit} 
operation of the 


lever. END 


instrument 
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ELECTRONICS 


Phototransistors 
and Photoelectrets 


HE phototransistor and photoelec- 

tret are electronic 

usual interest. 

characteristic, they are useful as 
electronic switches which trig 
gered on and off by a light beam. Other 
potential uses are as the light-sensitive 
element in photoelectric recording 
equipment, talk switches in communica 
tions equipment, pulse generators and 
TV projection apparatus, and, in many 
cases, as auxiliary elements for photo 
tubes in computers and industrial elec- 
tronic equipment. 

Phototransistors (RADIO-ELECTRON- 
November, 1954, 
photocells of semiconducting materials 
of relatively lou Although 
much information is available about 
phototransistors, very little is known 
about the photoelectret. According to 
the literature, a photoelectret is a 
material of relatively high 
that can be polarized by 
reference, the resistivities 
semiconductors and 
shown in the table 
will be discussed later 


devices of un 
Due to a saturation 


can be 


Ics, page 96) are 


resistivity. 


dielectric 
resistivity 
light. For 
of various 
trics are 


diele« 
Photo- 
electrets 


The phototransistor 

It is 
tronic 
phototransistor 
cause light energy, 
semiconductor, changes the conductivity 
of the material. Phototransistors are 
said to be photoconductive. The import- 
ance of this photoconductive effect is 


very easy to change the elec- 
nature of semiconductors. A 
works as it 
absorbed by the 


does be- 
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Interesting developments 


in solid Slate mati rials 


shown in Fig. 1. When a light beam 
is absorbed by a crystal, the energy in 
the beam is spent in raising electron 
from an filled to an 

empty energy band. In othe: 

the absorption of light produce 
electrons and positive holes in the 
semiconductor The liberation 
movement of these charges cause the 
photocurrent of a phototransistor 


almost 


almost 
word 


free 


and 


Electrons ejected from the surface of 


the crystal by the light beam do not 


contribute to the photocurrent 
A simplified sketch of a phototran 
sistor is shown in Fig. 2. The collector 


is a catswhisker of 10-mil phosphor 


SURFACE OF 
PHOTOCONDUCTIVE ELECTRONS *YTAL 
\ | 
Cyecectec 
— | > EjecteD From 
ALMOST EMPTY ENERGY SURFACE 
BAND : 


ALMOST FILLED ENERGY «27 
BAND 


_ = / ’ 
+) G 6) GHT ENERGY 


POSITIVE HOLES 


Fig. 1—The photoconductive effect. 


GERMANIUM PELLET 


V f 
DLLEC TOR MA | 
LIGHT ENERGY ea a 4 o ~$' P 
> 


L\ a 
[ Said 


Fig. 2—Experimental phototransistor 


Left, smallest 
todiode 
cially available 
Photo also 
experimental 


pho 


commer 
how 


“wide-area junction 


photocell 


thin 
005 inch thick 
hole 


Hlecto 


nst i 


niect 


j posi 
right dire 
read 


ght 


will res 


with 


the norma 


rial Germa 
it or obso 


vhhotocell 


vered 
e avail 
of them us 
emiconductor 
ansistor 
ermaniun 


ture! In 


, 
Fig. 3 


on-germanium unctior 


Diagram of the coaxial gold 


photoce ll 
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photocell” or the “gold-on-germanium 
junction photocell.” It consists of a thin 
circular piece of semiconductor (about 
0.25 to 0.5 inch in diameter), mounted 
in the end of a brass tube (see Fig. 3). 
A thin film of gold is evaporated onto 
the large surface of the 
he gold diffuses into the semiconductor 
and forms a p-n junction. An important 
advantage of this design is that it gives 
property. That 
that strikes the 
into a 


germanium. 


the cell a photovoltai 
is, the light energy 
junction is converted 
(about 20 to 40 millivolts as measured 
between and case). It 
means that the gold-on-germanium 
junction photocell biasing 
voltage or power supply for its opera 
tion. Beeause of its photovoltaic prop 
erty, small size 
noise ratio, the device can be mounted 
anyplace, the output signal amplified 
with a suitable amplifier, and used in 
photoelectric and industrial electronic 
applications, 

Junction photocells are low-impedance 
devices. Their output impedance varies 
from about 500 to 1,000 ohms, depend 
ing on design. The input 
of a grounded-emitter, junction 
600 


voltage 


collector brass 


requires no 


and good signal-to- 


impedance 
tran 
about ohms. For 


Sistor stage is 


5 OF ELECTRIC FAN OR MOTOR 
PHOTOTRANSISTOR 
ho $ 
a Ty 
\ I 2 LacTOR 


LIGHT PULSES FALLING 
ON PHOTOTRANSISTOR 


RCA 2NM 


most practical this slight 
impedance mismatch is not important. 
As a matter of fact, if the brass case 
is grounded, the collector of a junction 
photocell can be capacitance-coupled to 
the base of the transistor Here the 
phototransistor is current 
generator; the signal 
jected into the base of the 
transistor through a 
circuit diagram of a 
tion transistor amplifier 
such purposes is shown in Fig. 4 jest 
results will be obtained if the first stage 
is a high-alpha 2N34 unit. The 68,000- 
and 100,000-ohm resistors between col 
lector and provide and 
stabilization. R-C coupling is used 
throughout. Large capacitors 
since this is a low-frequency 


purposes 


used as a 
current 1s In 
junction 
The 
two-stage jum 
suitable for 


capacitor 


base bias 
paper 
are used 
amplifier. 
The collector 
50,000-ohm potentiometers to allow for 
optimum adjustment of the load of 
transistor. A_ single 22 
hearing-aid battery is an 
power supply. The output of the last 
stage (either a 2N34 or a hermetically 
sealed 2N38 junction transistor) may 
be capacitance-coupled to a peak-read- 


resistors are shown as 


each 5-volt 


adequate 


ing v.t.v.m. or oscilloscope for analysis 


JUNCTION TRANSISTORS 


RCA 2634 OR CBS 2N38 


ae 





Fig. 4—Schematic of a transistor am- 
plifier for phototransistor experiments. 
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Junction transistor 
amplifier unit is 
used with junction 
photocells. 


Typical experiment- 
al photoelectrets. 


of the output signal. For convenic 
the light shown as a 
120-volt lamp. The blades of a roté 
electric fan, placed in front of the 
lamp, “chop” the light into pu 

Since gold-on-germanium | 
require no external biasing 
great amount of research i 
to determine if other 
possess the photovoltaic property 
on semiconducting intermetallic 
pounds at Battelle Memorial In 
is being sponsored by the Bradley 
ing Co., San Francisco, Calif. At 
April, 1953, meeting of the 
chemical Society in New Y¢ 
R. K. Willardson, A. ( B 
A. E. Middleton of Battelle 
the photoelectric propertie 
conducting intermetallic know: 
mony aluminum (other intern 
like antimony indium 
sulphur, possess semiconductin 


source 158 


semiconauc 


and 


HIGH ILLUMINATION 


20 
COLLECTOR VOLTS 


Fig. 5—The photoelectric properties 
of an intermetallic p-n junction 
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erties). The photoelectric properties of 
an intermetallic p-n junction are shown 
in Fig. 5. The saturation character- 
istic is useful in various applications, 
as already mentioned. Hence, tran- 
sistors and photocells made from semi- 
conductors other than germanium and 
silicon should be available in the near 
future, especially so ,since the inter 
metallics are more economical than 
germanium or silicon. 


The photoelectret 

Our industrial economy is demanding 
the development of new or improved 
photoconducting materials. It is inter- 
esting to note that in spite of important 
progress in transistors and solid-state 
materials, no one has become interested 
in the ideas and experiments of G. 
Nadjakoff, a physicist at the Univer- 
sity of Sofia. Nor has anyone tried 
to verify his experiments. According 
to Nadjakoff, a photoelectret 
of a dielectric material that can be 
“polarized” and “depolarized” by light 
energy.’ His graphs and descriptions 
suggest that he uses the word polarized 


fe LAMP 
j 
' 


WATER FILM ELECTRODE 


consists 


QUADRANT 
ELECTROMETER 





‘WETAL ELECTRODE 
CONDUCTING SIVER RING PAINTED ON SULPHUR DISC 
Fig. 6 


Sulphur-dise photoelectret. 


to mean “charged,” and depolarized to 
mean “discharged.” He 
these words to describe the physical 
condition of some of the grain o1 
boundary-oriented substances (such as 
antimony sulphur) that are being used 
in photoelectric experiments at the 
present time. 

The Balkan scientist 
phur as the dielectric material for his 
photoelectrets. The molten material 
(melting point about 114.5° C) was al 
lowed to solidify in the form of small 
approximately 1.7 millimeters 


does not use 


used pure sul 


discs- 





RESISTIVITY OF VARIOUS 
SEMICONDUCTORS AND 
DIELECTRICS 


MATERIA 


Semiconductor 


peo ar y 
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thick and 10 square centimeters in area 
As shown in Fig. 6, one surface of a 
sulphur disc was attached to a metal 
electrode. The electrode on the 
surface consisted of a transparent film 
of water’ and a conducting ring 

Nadjakoff applied 80 volts to the 
electrodes on the The electric 
field strength through the dise would 
be 470 volts per centimeter. When the 
water-film electrode was _ illuminated 
with a 200-watt lamp, he noticed that 
a strong photocurrent was produced. 
This polarizing (or charging) 
increased from a very small dark value 
to a maximum of between 200 and 250 
units as read on the calibrated 
of an electrometer (a device for measur 
ing the 
The sequence of events is summarized 
in Fig. 7, which shows the 
discharge characteristics of a 
electret. 

Four minutes after the electric field 
was applied to the disc, the water film 
was illuminated with the electri 
The light energy triggered the 
current into its highest or 
value. After reaching saturation, the 
current then decreased slowly with 
time. Eleven minutes later the lamp 
was turned off, leaving the electret in 
darkness, and the current 
its original low value. Then the electric 
field was removed from the electrode 
and left off for the rest of the test 
These events placed the photoelectret 
in its polarized After 19 min 
utes, the sulphur disc was illuminated 
again. A 
charge) 


other 


disc. 


current 


scale 


presence of electric charge) 
charge 


photo 


lamp 
photo 
aturation 


dropped to 


state. 


strong depolarizing (or di 


current appeared, which was 


RRENT 


POLARIZATION 


IRRENT 





nN 


DEPOLARIZAT 





—— 
‘ 


TIME (MINUTES 


Fig. 7—Charge—discharge characteris 
tic of the sulphur-dise photoelectret 


opposite in direction to the polarizing 
current. This current likewis« 
a saturation (between 200 
250 units on the electrometer 
and then slowly with 
The light was turned off after 29 min 
and the current dropped to it 
original low value. This was the 
of the depolarization. 

Nadjakoff demonstrated that the 
polarization of his photoelectret 
a certain amount of permanence. The 
results are shown in Fig. 8. He plotted 
the photodepolarization current as a 
function of immediately 


reached 
value and 
scale) 
decreased time 
utes 
end 


had 


time after 
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photopo ize r the data were 
taken polarized again; 
the ‘ ct } | the elec- 


g. 8—VPolarization permanence 
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AUDIO—HIGH FIDELITY 
UNDREDS of millior 


lars’ worth of electror 
. have been sold since tt 
duction in 1935 


Electronic guitars have 
duced in great numbers sine: 
1930’s, and today no popular 
is complete without one. Th 


‘ =“ 
“steel” guitar has made pi 
mendous advances in artist 
ance, 


Electronic carillons ha‘ 
cast bells and have mad 
great many installations where 


) of cast bells would have bee 
tive. 
In spite of all these el 
E the le 


vances In music, 
technically static for at lez 
the industry as a whole ha 
i N | \ M | N I, M | I: SSN [ek comed new tone-productior 
the piano was at one time 
universal instrument, foun: 


every home that could afford « 
(in 1930) I set up my first 

exclusively for the applicati 
tronics to musical instrument 


Benjamin Franklin Miessner has devoted most of his life to 
audio engineering, particularly to the development of electron- 
ic musical instruments. His patents have been the basis of 
organs by Everett, Minshall and Wurlitzer, and pianos by first developments were direct 
Hardman & Peck, Story & Clark (Storytone) and Ansley. the piano in an effort to 
age-old tone production meth 
provide a variety of tonal t 
I already had a 25-year ba 
training and experience ir 
electro-acoustics, another 
almost constant research 
ment were to be necessar 
my greatest achievement, tl 
electronic piano that is th 
this article 


Early experiments 


The very first vibrator 
l The 


early days were ree 
forks, rods and bars 
their output lacked the 
ity and overtone richne 
Hammer-struck | strins 
used. Much more 
lacked essential details 
tion. Such nuisances a 
ing were still unsolved 
Conventional piano 
with the soundboard cut aw 
mize direct acoustic tone 
electrostatic and other t 
vibration pickups. Thei: 
though interesting, wa 
because the tones did not 
enough for clearness in ra 
The effect was such as is he 
ventional pianos when too n 
ing pedal is used 
I went back to reeds ag 
- 2 ; cently developed electroni 
Author with Mrs. Miessner at the electronic piano. are simple, rugged and 
tuning for decad 


Refore founding his laboratory in 1930, Miessner had made Problems with reeds 
important contributions to the art of electronic sound record- 
ing and reproduction as chief engineer of Brunswick-Balke- 
Collender, and at an even earlier date invented the first noise- maintained in continuou 
canceling microphone for airplane use. in reed organs, accordior 

Other developments and inventions of Miessner include reed instruments. They have 
work on guided missiles with John Hays Hammond before found usefel in trae m 
World War I, at which time he invented and built the ancestor , 
of our present-day electronic “turtles” and “squirrels,” an 
“Electric Dog” which would follow a light. He also developed 
a one-control radio receiver before 1920, and produced (for 
Garod Radio Co.) some of the first a.c. receivers. 


feeds have bee mn succe 


] 
ments of the percussion f 

overtones are few and con 
harmonious with one another 


come as a surprise to th 
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technician who is used to thinking of 
overtones and harmonics as synonymous. 
Yet the frequency of the second partial 
(overtone) is 6.267 times the funda- 
mental; that of the third, 17.548; the 
fourth, 34.387, and the fifth a little 
more than 56 times the fundamental. 

A reed fixed at one end and free at 
the other has only one nodal point—the 
fixed end—when vibrating at its funda- 
mental. It has an additional node for 
each partial generated. For the second 
partial, the node is at 0.2261 of the 
length from the free end; for the third 
partial, the nodes are at 0.1321 and 
0.4999 the length from the free end. 

However, reeds do offer great and 
tempting advantages. They are simple, 
rugged, and can hold their tuning over 
many years. The trick is to make a 
“silk purse” out of this traditional 
“sow’s ear” of the musical field. 

The path of research in the effort to 
solve the problems of using the musical 
ly lowly. hammer-struck free reed as a 
producer of truly beautiful tones was 
a long one, covering 25 years and staked 
out by more than 40 issued and pending 
patents. The solution comprises several 
tricky steps: 

1. Striking the reeds at their third- 
partial nodal points to eliminate this 
discordant component of the reed vibra- 
tion. 

2. Placing the pickups at the second 
partial’s nodal point and thus eliminat- 
ing this partial, also badly discordant 
This leaves only the fundamental vibra- 
tion to be translated by the pickups 

3. Designing and adjusting the pick- 
ups so they themselves—with thei: 
connected circuitry—develop a complete 
‘series of precisely in-tune overtone 
(harmonic) currents. These can be 
completely characteristic of piano tones 
and can produce better tone quality 
than conventional pianos 

4. Further control of the harmoni 
content of the complex tone currents by 
formant circuitry to realize some of the 
characteristic effects of soundboards in 
string pianos, to produce pianistic tones 
throughout the entire pitch range. 


Some piano characteristics 


The suggestion that an electronic ir 
strument can improve the tone quality 
of the piano may shock some who are 
used to thinking of the piano as a 
tandard instrument, to be imitated 
rather than surpassed. Yet the piano is 
far from being a perfect instrument, 
for the following reasons, among othe1 

Tensioned-string piano tones are im 
perfect because their overtones become 
musically sharper as their harmonic 
number increases, so they are not 
strictly in tune with one another. This 
is due to inherent stiffnes in the 
trings, which should have no stiffness 
other than that due to tension 

Further imperfections are caused by 
a series of jingling, inharmonic over 
tones set up by longitudinal vibrations 
in the strings, especially noticeable in 
the lower registers and at a frequency 
about four octaves above the normal 
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Above is the output of a Steinway model 
A grand and, below, that of the new 
Miessner electronic piano. The photos 
show the first five partials in closely 
agreeing amplitude ratios, followed by 
higher-frequency partials up to nearly 
20,000 cycles. This can be compared 
with the similar tone shown in Fig. 4. 


transverse vibration pitch of the string. 

The plano oundboard tend to cut 
off at about 100 vibrations per second 
roughly two octave above the low 
tring’s fundamental vibration 

The soundboard does not vibrat 
the same direction over its whol 
face; various areas vibrate in pha 
position and cancel one anothe 
soundboard also “amplifies” the string 
vibrations unevenly, so the tone qualit 
shifts rather abruptly in many instru 
ments from one note to anothe) 

The right-hand end of the soundboard 
responds best to frequencies of about 
00 per second, so the tones at the top 
of the scale (between about $000 and 
1,000 vibrations per second) are ver 
fleeting and contain more hammer 
noises than musical tones 

The piano has certain mechanical 
weaknesses as well, including the fan 
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improved and complicated greatly since. 

Machined brass pickups (Fig. 1) are 
positioned near the free ends of the 
They act as stators of variable 
capacitors of which the the 
moving plates. The changes capaci 
tance caused by reed vibration are used 
the frequency of an oscillator, 


reeds 
reeds are 


in 


to vary 


producing a frequency-modulated signal 
detec ted 


which i by a discriminator. 


w~« 


i 


p= pi mt 
Tor view ENLARGED views ‘ 


Fig. 1—Positioning of pickup and reed. 








Fig. 2—End view of reed, with diagram 
of its excursion and voltage generated. 


an 


con 


The oscillator, discriminator and 
audio stage form a preamplifier 
tained in the piano itself. Its output 
produces loud tones in a headset, 
ing it possible for a student to practice 
on a (to others) silent piano. For room 
level output, the piano may be plugged 
into an amplifier or even the home radio, 
TV or phonograph system 

The pickups are the same thickness 
as the reed and are that 
they overlap the reed’s edge about on« 
half its thickness. The output tone qual 
ity may adjusted by varying the 
amount of this overlap. If pickup and 
reed set flush with no overlap 
(maximum capacitance), the output 
will be double the reed frequency. The 
half-way overlap gives exact frequency 


mak 


so adjusted 


be 


are 


reproduction 

If the pickup is moved farther 
from the normal half-lap position, the 
relative to the 
Movi g it 
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away 
fundamental’s strength 
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val 
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piano 
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important, since 


similarly in tone 
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Fig. 3—Waveform produced by the reed and fed into tone-forming circuits. 
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the damping characteristi 
such that there is little or 
vibration. The speaker con: 
nearly critically damped a 
insure clean tones in ray} 
Fig. 6 shows the frequen 
istics of the entire audio 
the grid of the 6AG5 tot 
the speaker. Curve 1 pro 
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The complete piano 
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containing keys, action, reed 
sembly and FM preamplifier 
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A cheaper instrument for 
student use may be place 
piano-co top. A most important featu 
student is the provision for hé 
which make piano exercis« 
anyone but the player. 
Present models provide 
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Fig. 6—Two of several frequency characteristics obtained with the new piano stay in tune for many deca 
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ELECTRONIC 
SWITCH 
KIT 


The basic function of the Heathkit #*Y\on ¢o®\! 

Electronic Switch Kit is to permit coaree | 

simultaneous oscilloscope observa- ¢OP rns 

tion of two separate traces which 

can be either separated or super- 

imposed for individual study. This 

is accomplished through the use of 

two individually controlled inputs 

working through amplifier, multi- 

vibrator, and blocking stages. The 

output of the Electronic Switch is 

connected directly to the vertical 

input of the Oscilloscope. A typical example of useful- 

ness would be simultaneous observation of a signal or 

waveform as it appears at both the input and output 

stages of an amplifier 

APPLICATIONS 

An Electronic Switch has many applications to increase 

the over-all operating versatility of your oscilloscope 

It can be used to check amplifier distortion—audio 

crossover networks—phase inverter circuits—to :oeasure phase shift—special 
waveform study, etc. The instrument can also be conveniently used as a squaré 
wave generator over the range of switching frequencies, often providing the 
necessary wave form information without incurring the expense of 
an additional instrument. Ownership of this instrument will reveal many entirely 
new fields of oscilloscope application and will quickly justify the modest cost of 
the Electronic Switch Kit 
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VOLTAGE CALIBRATOR | 
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nput 


response 


| AWeathhit 
LOW CAPACITY 


PROBE KIT 


No. 342 


- $350 
* 
Shpg. Wt. 1 Ib 


An oacilloscope accessory, the 342 Low 
Capacity Probe permits observation of 
complex TV waveforms without dis 
tortion. An adjustable trimmer pro 
vides proper matching to any conven 
tional scope input circuit. Excellent for 
frequency, high impedance, or 


high 
broad bandwidth circuits. The attenu 


Shpg. Wt 


Another useful oscilloscope 
accessory particularly in circuit develop- 
ment work and in TV and radio service 
work, The Voltage Calibrator provides a 
convenient method for making peak-to-peak 
voltage measurements with an oscilloscope, 
by establishing a relationship on a compari- 
son basis between the amplitude of an un- 
known wave shape and a known output of 
the voltage calibrator. Peak-to-peak voltage 
values are read directly from a calibrated 
panel scale without recourse to involved 
calculations 


FEATURES 

To off-set line voltage supply irregularities, 
the instrument features a voltage regulator 
tube. A convenient “signal’’ position on the 
panel switch by-passes the calibrator com- 
pletely and the signal is applied through the 
oscillos« ope verti al input thereby ecliminat- 
ing the necessity for constantly transferring 
test leads 


RANGES 

With the Heathkit 
age Calibrator it is 
sible to measure all types 
of complex waveforms 
within a voltage range of 
O01 to 100 volte peak to- 
peak. Build this instru- 
ment in a few hours and 
enjoy the added benefits 
offered only through com- 
bination use of test equip- 

ent. 


ation ratio can be varied to meet in 
dividual requirements 
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—_ 


Extend the usefulness of your oscil 
loscope by observing modulation 
envelopes of RF or IF 
found in TV and radio receivers 
The Heathkit Demodulator Probe 
will be helpful in alignment work 
as a gain analyzer and a 
tracer. Easy construction with the 
new modern printed circuit board 
Voltage limita are 30 volta RMS 
and 500 volts D.¢ 
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HIGH- 


FIDELITY 


DICTIONARY 


AA compilation of commonly 


used audio terminology 


By ED BUKSTEIN* 
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Acoustical labyrinth enclosur« 
A loudspeaker enclosure 
are used to ine 
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radiation of the loudspeaker 


*Northwestern Television and I 


tute, Minneapolis, Minn. 



































L 


Fig. 1—Acoustical labyrinth enclosur¢ 
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Amplitude distortion 
The result of nonline 

amplifier with respect t 
tude. This results fron 
beyond the linear port 
acteristik o that, for « 
fold increase of input 
will not double the an 
output Since this type 
introduces harmoni n 
the input, it is also know: 
distortion 

The new Heathkit Multimeter is a le sey 

must" to complete the instrument s On , | Attenuator 

lineup of any well equipped service On n 's° 

shop. Here is an instrument packed Attenuation is the « pp 

with every desirable service Geture fication, and an attenuat 

many of which are not found in other 7 

Multimeters. All of the measurement " ’ fore a component or netw 

ranges you need or want. High sensi q é \ to reduce the amplit ide 

tivity 20,000 ohme per volt Di »,000 . 

ohme per volt At applied to it. In its sim 

te ADVANTAGES would be a potentiomete: 

Complete portability through freedom elaborate network of r« 

from AC line power operation—provides service : used to provide also imp 

ranges of direct current measurements from 150 y MODEL MM-1 


microamps up to 15 amperes —can be safely operated ‘ ing 


in IF fields without impairing accuracy of measure eis 
ment > $ 26° Audio range 
w& RANGES os The range of frequer 


Full seale AC and DC voltage ranges are 0-1.5, 5, 50, 150, 500 
16500 and 5,000 volts. Direct current ranges are 150 microamps the human ear will respor 
15, 150 and 500 milliamperes and 15 amperes. Resistances are varies with individual 
measured from .2 ohime to 20 megohms in 3 ranges and db range ‘ 
from —10 to +65 db health 


fe CONSTRUCTION to 16,000 cycles. 
The Heathkit MM-1 features a unique resistor ring switch Baffle 


mounting assembly procedure. With this method of assembly 

the precision resistors are wired to the rings and range switch before actual mounting of the \ 
ewitch to the instrument panel. This procedure affords the advantage of simpler construction 

yet complete accessibility of precision resistors in event replacement is ever required. Ohn lengthen the air path of the 
meter batteries were selected for convenience of replacement and only standard commercially tion of a loudspe aker Ir 


svailable types are used. B : 
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ing molded bakelite case permits the in octave 


strument to be tucked nio your coat 


pocket, tosibes or glove compartment of { AWeathhit CONDENSER Bass-reflex enclosure 
—— SUBSTITUTION BOX KIT ee 
RANGES 

M 

18 standard RTMA 0% 








value are available 


from .0001 mfd to 


100, 1,000 i p i onv 

mid An 18 position 
ohmmeter range cnn mea ‘ 
00,000 ol switch set in the panel 


or silage , 


Th 
j tt ‘ i ’ e 
0 10 milliampere of an attractive bak 

lite case allows quick changes 


CONSTRUCTION 


instrument : y microam pere 


without touching the test 
leads. Invest a few minutes 50 
of your time now and save $5 i. 


hours of work later on 


d with 

~ a in * le iform milli 

Shpg. Wt 
2 ibs 


I” ranges 
Ih ! ! ow th ; ) mut 1 set of 
1 pre bert ler t 
on both Af snd 1M 
vides @& simplicity « 
ing. A amall hearing ai 


ohma ad just control pre ferns 


Poros HEATH company 


uses a high quality Hradley 
oten. Wecsssaty test tants BRENTON HARBOR 20 
and battery are included in 


the price of this popular kit MICHIGAN 




















Fig. 2—Basic bass-reflex enclosur: 
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NEW Aeathlet 


VACUUM TUBE 


VOLTMETER KIT 


PRINTED CIRCUIT DESI 


utstanding example of continuing Heath Company pioneering and leadership is 
A new gutneed-atruute V r M New peak-to-peak circuit— 


prefabricated printed ¢ minates chassis wiring its 
of Eng ations, and virtually « 


other ot 
ment field 
A prewired 


new sty 
ard ¢ 
eer minates possi bil 


uasures duplicat I t mode 


on error 


CIRCUIT: 

A 6AL5 tube operated as a full wave AC put rectifier 

upper limits of 4000 volts P—P 
circuit | 


ng 
struct 


in ik-t peak v 
i TV servicemen. Voltage divider in the 6 
it to a safe level. This circuitry and the 
12AU7 bridge nt affords a high 
200 microampere meter 


RANGES: 

voltage ranges. 1.5, 5 

volts DC and Af 

ranges 4, 14, 40, 140, 400, 1400 

neter range Xi, X10. X100 
X100K, XI meg. Addition 


enter scale serc 


rmita seven pe 
Just the t 
appl i 
the athode of the 


the sensitive 


mite 
the meter in 


pre 


tection t 


Full wave rectifier 
in AC input cireult ad 

Read peak-to-peak pa 1500 
and RMS volts with 
upper limit of 4000 
P Pand | 400 volts 
RMS. Voltage di 
vider input circuit 


15, 50, 150 
RMS. Peak 


seve 
peak 
Ohm 
X10OK 
are a 


a y™ 


ib seale, a ¢ position 


larity reversal switch 


IMPORTANT FEATURES: 


High impedar 1! megohm 
precision resistor 
and De 


tion—new px 


The first kit instru . 


ment to offer a la new pos 
bor-saving, error- 
free printed circutt 
board. Your instru 
ment an exact wir 
ing replica of Engi 
neering develop- 
ment model 


included 


armoniou 


ment 


AWeathhil AC VACUUM TUBE 


VOLTMETER 
KIT 


MODEL AV-2 


$9950 


xtreme 


Shpg. Wt 
5 Ibs 


has been emphasize 
Heathkit AC V'T'V M. 
OL, .O l 
volta. Fre 
substantially flat from 
id to 50 K¢ with 
at 1 KC. Will 
18 low as ! it 
at high impedance. Total db range 2 
db to +52 db. An excellent kit for meas: 
ing the output of phono cartridges and the gain of amplifier stages. Use it 
and for « 
200 


sensitivity 
1 the de 
len full scale 

I $4, 10, 30 
naé is 


sign of the 





MS ranges are 


100, and 300 
quency respo 


10 « 


im pe 


yelk input 
dance of 1 


rccurately 


per secor 
megohm 


measure milliv 


18 a sehsitive null detector 


knob of 


to check power supply ripple om piling 
response data 


and preci 


| 
\ 
\ 


Features one eration, microam pere 


frequency 


Simpson meter ion resistors 


\ 
yi 
| 


Aeathhit 
AUDIO WATTMETER KIT 


audio power output directly without usirg external 
with the new Heathkit Aud Wattmeter 
non-inductive load resistors provi impedances 
16, and 600 ohms. Flat 10 CPS to 
Full scale power ranges are 0 MW 
0-5 W and 0-50 W. Model will operate 
25 watts and has a of 3 minutes 


positions is 0 db to 


Read 
load resistors 
Built-in 
of 4, 8 
250 KC 
00 MW 
continuously at 
Total db range in five 
using the standard | milliwatt 600 ohms 


le 
from 
MW 
AW.-1 
duty cycle 


MODEL AW-1 


$29°° 


Shpg. Wr. 6 Ibs 


response 
0 0 
0 
at 5O watts 


+48 db, 


» 


FEBRUARY, 1955 


the kit 
ng and new par 
assembly time in half 


yitage range 


GAl Band 12Al 7 


AWeathhcl 30,000 VOLTS DC 


Mex sure 
Heathkit 
Probe 
cation fac 


probe 





el desig 


ty of 


with 





ALS ing 
tat 


legree 


»00) 
t 


4000 
X 1000 


al feature 


MODEL V-7 


oy Yb 


Ne 


ealibrat 


PROBE KIT 


up to 30.000 
VTVM 
Precision resistor 
tor of 100. ¢ 
input V 
yrene twe 


for 


Heathkit PEAK-TO-PEAK 


PROBE KiT 


No. 336 
$450 


wr 


and the 


| megohn 
olyat 


body aafety f ‘ 


j\O> 


No. 338-C 


$550 


Shpg. Wt. 2 Ibs 


weatthde RF PROBE KIT 


The Heathkit KI 
the measurement 
to 250 MC witt 
r 10 he lin 
Af via 10 
De signed for 
input VIT'VM 
Polyat yrene 
ing *oly 
ind) printed 
easy assembly 


ny 
Mi, 
slum 
atyrené 
cire 


company 
BENTON HARBOR 20, 
MICHIGAN 
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of a closed-back box having 
in addition to the one behind 
speaker is mounted. The 
opening, known as a port, 

located directly beneath the 

The volume of the 
and the 
the waves emitted fron 


and 


athhit 6-12 VOLT 


BATTERY 
ELIMINATOR 
KIT 


internal 
the 
sound 
from the speaker oper 
the low frequenci¢ 
the 


size of port are 


phase at 
improving 
(Fig. 2). 


low-frequer 


Here is the new 12 volt Heathkit Binaural 
Battery Eliminator so necessary for 

modern up-to-date operation of your A 

Service Shop. Furnishes either 6 or | ting 
‘ plicating 
12 volt output which can be selected 

at the flick of a panel ewitch. Use the sound by 


BE.-4 to service all of the new 12 volt { for 
ear radios in addition to the conven 0 
tional 6 volt models out 
6 
or 
RANGES 
This new Battery Eliminator pro 
vides two continuously variable output voltage 
3] s 
OTHER USES 
The controllable low voltage DC supply has many other applications 
besides primary use in car radio service work. Can be nicely used as a battery charger, or low 
voltage DC supply for electric trains. Has applications in high gain audio work requiring 
clean DC filament supply. Can be used for low power electro-plating or as a power supply 
for battery powered intercommunication systems 


sound-reproducing 
the 
providing a se} 
The 


microphones spac« 


realism of 





each ear sound 
on by two 


Mos 
Ve 
i 


ae 
¢ distance apart to represent 
the listener. The 
separately and 
pair of head 


unit $e 


ears of 
amplified 
ranges. 0-6 volte D.C. at 10 amperes continu : - 
ously or 15 amperes maximum intermittent applied to a 
and 0-12 volte DC. at 5 amperes continuously or 7.5 amperes max 
imum intermittent. The output voltage is clean and well filtered 
as the circuit uses two 10,000 mfd condensers 

The continuously variable voltage output feature is of definite 
aid in determining the starting point of vibrators, the voltage oper 
ating range of oacillator « 


signal to each 


inconvenience of he ad} 
speakers are often 
however, is no longer a 
sound from 
reach 


sub 


ircuita, et« 

system since 
loudspeaker can 
of the listener and vice 
4 Cabinet resonance 
eames: NE ee eo RN ME GEKEEEND GREE 


Aeathhit 


VIBRATOR TESTER i IMPEDANCE BRIDGE i | ccteoee of 
KIT to a 


KIT as one-note bass. Althoug! 
: times possible to use cabinet 
MODEL VT-1 | 


$1450 


The acoustical resonance 
speaker enclosure lhe 
resonance is determined 
the enclosure ar 


booming effect 


to compensate or fill in a 
the frequency 
speaker, it is 
uch resonance 


response of 
general 


Shpg. Wt. 6 Ibs minimize 


MODEL 1B-2 Capacitive pickup 


$59°° Shpg. Wt A 
- 


12 Ibs 

The new Heathkit Impedance Bridge 
features built-in adjustable phase shift 
oscillator and amplifier. This instru 
ment actually representa four instru 
menta in one compact unit. The Wheat 
stone bridge for resistance 
ments, the Capacity Comparison 
bridge for capacity measurements 
Maxwell bridge for low Q, and Hay 
bridge for high Q measurements 


his 
device will quickly 
pay for iteelf in your auto 
volt vibrat 


time-saving 
element cont 


pickup 


metal plates, one stationa 
othe by the sty 
stylus the gro 
ments are coupled to the 
: plate. In this way, the 
on <% and capacitance vary 
with the modulation of the 


radio service shop. 6 


ore can be checked instantly on 
Bad type meter scale. Operation | 


actuated 
rides in 


the Good 
requires only 
6 volte at 4 amperes 


» variable DC voltage from 4 to 
Model BE-4 Battery 
Eliminator is recommended for this applica 
tion 

Five teat sockets provide for the testing of 
hundreds of interrupter and self-rectifier types 
voltage is determined easily 
ll quality ia then un 
panel mounted 


Proper starting 
and accurately. Over 
mistakenly indicated on the : = 
meter Capacitive loudspeaker 
DESIGN Se: nN 


Panel provisions for external generator 

, use. A new two section CKL dial, pro 
Weathhit VARIABLE VOLTAGE vides ten separate “units len sep 
switch settings and 
units are read on a 


type of loudspeaker 


closely spaced met 
and the other thir 


audio signal is apy 


eee mm me 
two 
rigid 
The 


arate unites 


ISOLATION TRANSFORMER KIT 


Variable output voltage be 
tween 9) and 150 volta Af 
Rated at 100 volt 
continuously and 200 volt 

intermittently Ihe 


Vm peres 


amperes 
principle function of the Heath 
kit Isolation Transformer is to 
isolate the circuit being teated 
from line being 
caused by motors, applances 
ete. It works backward too by 
imolating auch ce 
vicesfrom theline 
Many other uses 
especially with 
AC-DC type cir 
cuits, Do not con 
fuse the Heathkit 
Isolation ‘Trans 
former with the 
hazardous auto 
transformer type 
line voltage boosters 


interference 


MODEL IT-1 


$16*° 


Shpg. Wt 
10 Ibs 


BENTON 


fractions of 
continuously variable calibrated 
A special minimum capa 
and balanced imped 
ance matching transformer be 
tween the generator and bridge 
circuit is automatically switched 
to provide correct load operation 
of the generator circuit. The in 
strument uses 4°, precision re 
sistors and condensers in all meas 
vrements circuits 


control 
city shielde« 


HEATH company 


HARBOR 20 
MICHIGAN 


plates in series with a sté 
tial known as the pola 
As the flexible plate become 
and t 


positive negative 


and repelled 
The flexible p 


cone of 


attracted 
plate 

to the 
speaker, and its vibratior 
waves. 


a con 


The capacitor 
known as 
since it 


also an ele 


speakey operate 


ciple of electrostati 
repulsion 


Cartridge 


In a pickup, the unit wi 
the motion of the stylu 
sponding electrical sigt 
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New Meathhect 
TV ALIGNME 


GENERATO 
KIT 


Here is the most radically improved Sweep Generator in the 
history of the TV service industry. The basic design follows 
latest high frequency techniques which result in a combination 
of performance features not found in any other sweep generator. 
SWEEP: 
Sweep action is obtained electronically through the use of a newly 
developed controllable inductor, thereby eliminating all moving parts 
with their resultant hum, vibration, fatigue, et« 
Frequency coverage entirely on fundamentals, 
continuous from 4 MC to 220 MC at an out 
well over a measurab 


MARKER: 

The same instrument incorporates a triple mar} 
system with a crystal controlled reference. A variabl 
marker provides accurate coverage from 19 to 60 
MC on fundamentals, and 57 to 180 MC on cali 
brated harmonics. A separate fixed crystal controlled 
4.5 MC marker can be used for checking IF 

pass, calibration, reference, etc 
made for external marker us 
supplied with the kit. 


POWER SUPPLY: 
The transformer operated Power Supply featur 
oscillator operation. Three sets of shielded cabk 
range is completely and smoothly controllable from 
MC, depending upon base frequency 

Here is a T'V Sweep Generator that truly no 
out for rapid, accurate, TV alignment work 


is 
yut level 


a 1 volt 


marker 
uousl 
marker 
sions for ex 


marker 


band 
al 
crystal 1 


Pee 


Provisions 


A 4.5 MC 


be 
te: 


Automatic 
plitude 


am- 
control 
cireult con- 
stant output 
voltage regu- 
lated power 
supply 


LABORATORY 


GENERATOR 
KIT 


The new Heathkit I 
Signal Generator 
lishes 


SIGNAL GENERATOR | 
KIT 


MODEL SG-8 
19% 
* 


The new Heathkit service type Signal Gen 
erator, Model SG-8 incorporates many de 
sign features usually found thi 
instrument range. Frequency cover 
age is from 160 KC to 110 MC in five ranges, all on fundamentals, with 
useful calibrated harmonics up to 220 MC. ‘The RF output level is well in 
excess of 100,000 microvolts throughout the frequency range. The oscillator 
circuit consists of a twin triode tube, one-half used as a Colpitts oscillator 


aborat 


ry t 
definitely 

a new performance 

for a kit instrument. Ar 

ing feature involves 
panel mounted 200 mi 
meter calibrated both ir 
and percent 
providing a definite re 

for using the Signal Ge 
design work, gain 
selectivity, fre 
checks 


DESIGN 


Additional design feat 
for 


Shpg. Wt 
8 Ibs 


MODEL LG-1 


‘395 


modulatior 


mea 
ot 
no in quer 


price 


oscillator 


and the other half as a cathode follower output which acts as a buffer be 
tween the oscillator and external load, thereby eliminating oscillator fre 
quency shift usually caused by external loading 

All coils are factory wound and ad justed, thereby completely eliminat 
ing the need for individual calibration and the use of additional calibrating 
equipment. The stable, low impedance output, features step and variable 
attenuation for complete control of RF leyel. A separate 6C4 triode 
as a 400 cycle sine wave oscillator, and a panel mounted switching system 
permits choice of either external or internal modulation 


acts 


NEW A#eathéce BAR GENERATOR KIT 


The Heathkit BG-1 produces a series of horiz 


bar na TV ee Since these bars are 


they will qui y licate picture linearity « 


ng for trar 
standby 


Panel s 
positic ri r 
RE 
MODEL 
BG-1 


t waits mitted 

! horizontal 
wes a L2ZAT7 tw 
carrier 
wecillator pre 


nearity tests 


init 


j 


th 
€ few 


frequet 


ndicatior { 
yne circuit stability as 


u 


i an 


Operation is simple 
nnection to the TV receiver ar 


Transformer operated for 


Shpg. Wt 
4 ibs 


} merely 


ter 


shielding 

ing circuits 
the 
selenium rectifier 


RANGES 


Frequency covera 


thors 


attenuator ne 


| mentals in five se; 
provimonsa for mete 
put impedance ter: 
mower supply 
Investigate the mar 
the LG-1 before 
or Service wor 
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Aeathhit - 


VISUAL-AURAL sence 


SIGNAL-TRACER 
KIT 


The new Heathkit Viwual-Aural Signal Tracer features 
a special high gain RF st cha 

tion with a newly designed wide frequency range de 
modulator probe. High KF senmtivity permite signal 
tracing from the reeeiver ante it, Separate lo 


t nel used in conjunc 


gain channel and probe silable for audio ecire 
exploration. Both input eb re constantly mo 
tored by an electron ray bean fue that v 

as well as aural indicat j 
NOISE LOCATOR 


lecivdedly u 


WATTMETER 
Built-in caliber 


{ equipment 


te 


¢ eubetitut 


AWeathkit CONDENSER CHECKER KIT 


leakage a t heats 
under test. Proper balancing 


legree 


MODEL C-3 


$} SO shoo. ws. essen compare 
7 Ibs perate, the Heathkit ¢ 
a : snd increase your Shop effimency 


Aeathhit ‘Q’’ METER | AWeathhet 
KIT | AUDIO OSCILLATOR 


KIT 
MODEL QM-1 | 


9 MODEL AO-1 me. ae 
*44* \ 32450 
Shpg. Wt. 14 Ibs Shpg. Wt 
10 Ibs 


The Heathkit Audio 

Oscillator will produce 
ajuare waves within tl 
from 20 CPS to 20 Ki 


Thermigtor controle 


10 volt (no lo 
There will be 


measure t from 100 CPS 
range. Low 
Precision 1°; 


ing freque 


are read direc y impere Mp 
. : multupher 
brated meter scale ‘ res Q vide nse KV resistance, 


| a variation of 


and the distributed capacity scillator sect 


cy yt HEATH company 


for you BENTON HARBOR 20 
MICHIGAN 


supplies KE frecque 
8s MC inf 
capacity with fF 

to 450 MMF w 
MMF. luvestigate t 
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mic, Crystal, Dynamic, St 
Variable-reluctance pickup.) 
Ceramic pickup 

A pickup cartridge using 
electric properties of a cera 
rial such as barium titar 
stylus movement applie 


motion to the ceramic element 


translates this motion to a 


ing voltage variation. Cerami 


are practically unaffected | 
ture and humidity 
Chip 

The thread of materia! 
a disc by the stylus during 


Coaxial loudspeaker 

Two loudspeakers mount 
same longitudinal axis, 
within the other. One of the 
is smaller and is designed 
the higher audio frequencic 
Compression 

A type of nonlinearity 
introduced into a recordings 
amplitude portions of the 
reduced prior to recording ar 
amplitude portions are incre 
technique prevents high-ar 
nals from causing the stylu 
adjacent grooves, and 
signal-to-noise ratio fro: 
excessively small during 
portions of the signal. ( 
used in present-day hig! 
cording.) The playback an 
be so designed that its 
directly with the amplitude 


\ ; 


nal, or the loudness range 
smaller than that of the s« 
(loud sounds will be quiet 
should be and quiet sour 
This type of compensation 
volume expansion. 


Cone resonance 


The increased response 


speaker at the natural frequer 


vibration of its cone. T} 
is determined by such factor 
size, shape, suspension, et 
duces a peak in the respor 
the loudspeaker. In some 
peak can be used to fill i: 
low spot in the response of 
equipment. 
Conical horn 
A loudspeaker horn wh 
taper is such that its er 
area increases as the squa 
distance from the throat 
Constant-amplitude recording 
A dise recording technique 
for equal signal voltages 


HW WU OWL 


Fig. 3—Constant-amplitude recording 


movement of the cutting st 
equal for all recorded frequer 
3). TO BE ¢ 
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Aeathhit 


4, 
>» i 
6, ts “a 
e a 
T Chay! 
UB F @5124\4: * Simplified 
construction 


—new harness 
type wiring 


closer toler- 
4 | T ance resistors 


The Heathkit TC-2 Tube Checker was primarily de- 

signed for the convenience of radio and 1 servicemen 

and will check the operating quality of tubes commonly 

encountered in this type of work. Test set-up proced- 

ure is simplified, rapid, and flexible. Panel sockets 

accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, 

7 and 9 pin miniatures, 5 pin Hytron, and a blank 

socket for new tubes. Built-in neon short indicator, 

individual 3-position lever switch for each tube element, spring return 
test switch, 14 filament voltage ranges, and line-set control be compensate 
for supply voltage variations, all represent features of the TC 

MODEL TC-2 





rectly from the large 4! 
3-color meter. Checks « 


Aeathhel portant 
shorted elements, open elem: 
TUBE CHECKER KIT and continuity. Wiring proc 


has been simplified through the Shpg. Wt 
The portable model is MODEL TC-2P of multi-wired color coded cable pro 12) 
supplied with a strikingly viding a harness type installatior 
attractive two-tone cabi- $ 50 between tube sockets and lev 
net finished in rich ma- switches. This procedure insu: 
roon proxylin impreg- ad standard assembly and impart 

n 

nated t 


1 Results of tube tests are r 


abric covering with Shpg. Wt. ance to the instrument. New ( 
a contrasting gray on the 15 Ibs ishes detailed information regarding 
inside of the detachable cover. for testing of new or unlisted | 
sary for release of fac tory data 








die ese AWeathheel WV PICTURE TUBE 
TEST ADAPTER 
POWER | The Heathkit TV Picture Tube Test Ad 
= A taggly ea lube Checker Kit 
check picture tubes for emiasi 
= etc. and determine tube quality. ‘ 
SUPPLY KIT\ sists of =~ andard 12 pin IV abe ~ ket, fo No 
feet of cable, octal socket connector, and d 
sheet alates $450 


MODEL PS-2 ee ee eee es ee ee ee ee eee 


50 las oe Aeathhit 
$3 Te 2 DECADE RESISTANCE KIT 


Here is a source of regulated D.C. voltage for circuit de- MODEL DR-1 
velopment work. Power supply voltage and current drain | 

to the circuit under test are constantly monitored by the 19? : 
4%” panel mounted meter. Separate 6.3 volt at 4 ampere | 

A.C. filament source available. The regulated and variable 


h wr 
output voltage will be constant over wide load variations, | Sheg 


and hum ripple will not exceed .012% at 250 volts under a 4 lbs 


50 MA load. nos ge isolated circuit, standby switch, range of prt 

and other desirable features, make the Model PS-2 ex- oe cee eee eee eee ee ees 

tremely useful in a wide variety of applications 4 
ee 


\ 
Heathkit MUDIO GENERATOR KIT 1 DECADE CONDENSER KIT 


Decade Condenser MODEL DC-1 


provides a ready source of capacity 


a slues from 100 mmf to .111 mfd ir 
clusive in capacity steps of 100 mmf $16°*° 


Here is an Audio Generator with 
features generally found only in the 
most expensive instruments. Sine 
wave coverage from 20 cycles to 1 
Megacycle—response flat +1 db 
from 20 cycles to 400 Ke—continu- 
ously variable and step attenuated 
output. Because the output voltage MODEL AG-8 

is relatively constant over wide fre- 4 r+) 
quency ranges, the AG-8 is ideal for $ 2 >] 
running frequency response curves ° 

in audio circuits. Once set by means Shpg. Wt. 11 Ibs. 

of the attenuator, this voltage may 

be relied upon for accuracy within + 1 db. Instrument features 
low impedance 600 ohm output circuit and distortion less 
than .4 of 1% from 100 CPS through audible range. 


a ae set -. 
es Fice 
Gate se ae os 


FEBRUARY, 1955 


Silver plated contacts on husky c« 

ramic switches, assure positive 

tact for each switch position. Preci Shpg. Wt 
sion silver mica con- 3 ibs 
densers + 1% accu 


EATH company 


tolerance 
BENTON HARBOR 20, 
MICHIGAN 
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NEW Weathéct HIGH FIDELITY Meta Contes trans 


PREAMPLIFIER 


KIT 


Here is the exciting new Heathkit Preamplifier with all of the features « 
_ Audiophiles have asked for and at a down-to-earth price level 
Jeautiful satin gold baked enamel finish, striking control knobs and 
arrangement, attractive custom appearance and entirely functional . 
design ee from He + ba ey, per H ype 
Amplifier power supply 6 volta A ‘ am = 
DESIGN pere and 300 voli De at 10 MA. Over-all MOOn ia 
Uses three twin triode tubes in a shock mounted chassis, 2-12AX7 and dimensions 1 2’," wide x 5 4" deepx 3%" high 
1-12AU7. Features tube shielding, plastic sealed color coded capacitors 
amooth acting controls, good filtering, excellent decoupling, low hum APPLICATION ' 
and noise level, and all aluminum cabinet. Special balancing control for The new Heathkit WA-P2 Preamplifier has 
absolute minimum hum level. Cathode follower, low impedance output been designed to operate with any of the 

Heathkit Williamson Type Amplifiers and is 


circuit for complete installation flexibility 

directly interchangeable with the previous 
SPECIFICATIONS Model WA-P1 Preamplifier unit. Order your 
Provides five switch selected inputa, 3 high level, and two low level kit today and enjoy completely smooth con 
each with individual level controla—4 position LP, RIAA, AES, and trol over the operation of your Hi-Fi system 
early 74 equalization ewitch—4 position roll-off switch, 8, 12, 16 with Obtain the exact tonal balance of bass and treble with the pr 
one flat position. Separate tone controls, bass 18 db boost and 12 db cut of equalization you want. Note that the design of the WA 
at 50 CPS, treble 15 db boost, and 20 db cut at 15,000 CPS. Power re dates the newly established RIAA curve 


da chassls 
cont i et 
Meats ym cable 
easy to build 


r plate 
“lige knob |} ’ 
SWiteh) and 


Wound cat Dre 
Heatheie ' 

AMATEUR l Brand 
| 
| 


NEW 
TRANSMITTER KIT 
The Heathkit AT-1 Transmitter has HEATHKIT 


established a high reputation and T 
has been enthusiastically accepted V F O K | 
by hundreds of experienced oper 


ators as well as beginners. Power in 
put up to 35 watts for the novice and The new Heathkit VFO is 
suitable as a standby exciter for your 


rig later on 


the perfect companion to the 


Heathkit Model AT-1 Trans 


1), 15, 11 and 10 meters. The pre 
wound coila with the oscillator and 


rh transmitter of modern design 
—_ Good mechanical and electrical 
amplifier are awitched simultaneously 


MODEL AT-1! by the rugged band switch. Meter switch 


design it res operating sta 
bility. Coils are wound on MODEL VF-1 


stable, heavy duty, ceramic forma using Litz 


$2950 allows a reading of the final grid and plat 

current on the panel mounted meter. Mod or double cellulose wire coated with Poly 
-— ciate inut andl CPO nawes sockets are pro styrene cement and baked for humidity pro $] 50 
Shpg. Wt. 16 Ibs vided as well as a key jack for CW operation “s ection. Variable capacitor of differential + 


ye’ . f can be crystal or mitter and it has sufficient out 
VFO ~ ” VFO excited and operates on 80, 40 | put to drive any multi-stage 


Other features include a crystal socket onstruction, especially designed Shpg. Wt. 7 Ibs 
maximum bandapread. Kit is fur 

ed with a carefully precalibrated scale 

1 provides well over two feet of scale lengtt 


standby switch, key click filter, AC line 
filter, good shielding and a 52 ohm coaxial output. The 425 volt, 100 
milliampere power supply and 5U4 rectifier are more than adequate for 
the 6AG7 oscillator multiplier and 6L4 amplifier doubler reduction drive and illuminated dial provides « 
ero beating 


ee A A A A NS ATT ower requirements 6.3 volts AC at .45 ampere 


DC at 15 mils. Just plug it into the power receptack 


Aeathhit | the rear of the AT-1 ‘Transmitter. Seven band c« 


through 10 meters with 10 volt average RF output. Use 


GRID DIP METER KIT aan Gun ce aan eee eae oe cme 
Steals eateeneas al a AWeathhit ANTENNA 


baad V we “ F t le LF stage 


bovis relative tication of jower in trnsamitier stages 0 =» IMPEDANCE METER KIT 


' ru ; v mye r 
CL at component : KP circu , MODEL AM-1 Det 


frecuencie ‘ ‘ head ‘ 
eee TMC ve 250 Mee Pree frond reek tackle $1450 

LOW PREQUENCY cous eam 
Low frequency rang y the use of two ad MODEL GD-18 100 m 


ditional couls, ( tev at rves. Set B41-A h JA 0-150 MC— 
for GD-1B a Del ; Ib. Price $3.00 4 50 ‘re 
e 4 ibs 


— Meathhit 
ANTENNA COUPLER KIT HEATH company 


r the Heathkit 


mitter, Will handle power u 75 watts at 


MODEL AC-1 Siotehen e gids anes 68 salen immedanens with omy ven By <= BENTON-HARBOR 20, 


$1450 work and nec wiicator. A tapped inductance provi coar {justment 
and a transmitting type variable condenser sets | gh Oe 
° W ) mete MICHIGAN 


ll operate on the 10 through 80 meter bands 
Shpg. Wt. 4 Ibs. 
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stortionless, cle 


FEBRUARY, 


W/m a aoe 


HEATHKIT SINGLE UNIT 


Williamson Type High Fidelity 


MPLIFI 


R KIT 


mplete 
y for the 
or, a ne 
It is 
the W 


Low PRICES: 
“ itilization of a 
onnecting 
een made po 
COMPONENTS: 

The sew Heathkit W-4 us former and ch 
mod neluding individual nd re wound nt to halance the outy 
Amplifiers 

S} models 


xact circuitry pre 


rtion are both at the same 


CONSTRUCTION: 

Here the opportunity for even t 
Hi-Fi reproduction of fine recorded n 
of c knowledge or apecial equ 


new MWeatheel 20 WATT 
High Fidelity AMPLIFIER KIT 


progressive policy 
further improve 
the already fam 
Fidelity 20 Watt 
nal reserve power has 
using a heavier power 
A new output transformer 
ifactured especially 
now provides 
4, 16 and 500 
istortion level will 
ited output 


electr 


In keeping with the 
of the Heath ¢ 
ment has been made in 
Heathkit High 
Amplifier. Additio 


been obtained by 


ompany 


ous 


transformer 
designed and man 
for the Heath ©: 
output impedances 
The harmor 
it ther 


ympany 
of 


ohma.,. 


MODEL A-9B 


$35°° 


24 Ibs 


not exceed |! 


FEATURES 

Outstanding feature of the Heathkit 
watt Amplifier include frequency 

response of 1 db fro 20 CPS to 

K¢ boost and cut 

treble tone co Four 


“) 
and 
switch selected 
ial balanci 


emphasized in the 


Shpg. Wt Separate bass 


ntrol 


input ach ur hum 


control 
nf 


circuits and proper equalizati« levices is incorporate 


put 
TUBE LINEUP: 
LAX 


stage 


ind first 
Al 


implifier. L2Al 

e amplifier and pl 
im 4, ree 

stom installatio 

sonable cost 


magnetic preamplifier 
amplifier with tone 
splitter. T'wo 6L6 push-pull beam p« 
Che Heathkit Model A-9B is 
signed for outstanding ser 


WILLIAMSON TYPE 


AMPLIFIER KIT 


kit form Wil 
‘Hil 


sige fre every strat ! 


controls 


excellent f 


is ce vice at a very 


smous 
| urned highest pr 
un musical reprod 


wiequate power reserve 
ourpuT TRANSFORMERS: 
» Wil o I 


i TO On 


amson T 
i utput tra 
ltr ear itput circuit 


wer 


SPECIFICATIONS: 


juency response within I d 
nut leas than .5°% 
5 wing 60 and 

t 7” high x 514° 


CONSTRUCTION MANUAL 


is supplied with 


betweer 
000 ey 


wide x | 


r it & compl 


juired ia the assembly 


f 
effort re 
t easfully construct this 


An suce Amy 


2 
ne 


a 


1955 


Williamson Type 


new Chicng 


w developme 
itetand 


- al 
2 and W-3 Heath 


COMBINATIONS A\ 


539.75 


*59.50 


Acathhit SIX WATT 
AMPLIFIER KIT 


oe" 


MODEL A-7B 


$15°° 


wr 0 Ibs 


SPECIFICATIONS 


Shpg 


of 4.8 ' 
db 


pedance 
l from 
job. Full wave re 


and good filter 


range 
I 

upply 
MODEL A-7C 
Provides 


i prean 


reluct 


COMBINATIONS AVAILABLE 


$69.50 


“$49.75 


HEATH company 


BENTON HARBOR 20, 
MICHIGAN 








siete te re a a Aeathhil communications 
RECEIVER KIT 


An excellent example of typical Heath Company ability to produce top quality kit r 
ridiculously low prices the AR-2 Communications Receiver. Here is a transformer 
wave receiver with all of the desired features and none of the disadvantages commonly « 
in so-called “‘eeonomy sets 

Reeetver employs high gain m suture tubes and IF transformers, chassis m 
speaker, headphone jack le rule dial with Ham Bands plainly identified, and 
direct planetary drive. ( sous frequency coverage from 550 KC to 35 M{ 
electrical bandspread tuning and logging scales. Other features are RF gain control wit 
awiteh peees standby-CW panel switch —prewound na shielded turret asser 


xer tor, 12BA6 IF amplifier, 12AV6 detector-first au 





power outpu iw lator 
, b, and 5Y3 rectifier. A lettered contr pr RECEIVER CABINETS 
hong ” ; tet, vided for the cabinet ir chonee ¢ Pre lin impregnated fabric om 
ow panthdny of é the optional Heathkit cabinet featur cabinet available for BR-2 and Al 
h ' aluminum panel Includes aluminum panel, flocked 
speaker grill and protective rubber 
comms wens: For BR-2 Receiver, Cabinet 91-9 
Shipping weight 5 Ib 


AR-2 Receiver, Cabinet 91-10 


Heathkit FPMTUNER KIT | Gearhéce iin 
Saeed pattie Wei Mink ie tie dt BROADCAST BAND 
with your Hi-Fi Amplifier or through the 
plidy AC mented to chials wires § RECEIVER KIT 
ually encountered in “economy type” At 


DC tuner circuits. Features 8 tube cireuit with The Model BR-2 Broadeast Band Receiver is designed 
separate mixer and oscillator, 3 doubie tuned P 











pecially for the beginner without any sacrifice of 
IF stages followed by a limiter diserimimator § quality. This receiver features a transformer operated 
tg ding maximum senmtivity and selectivity = power supply, high gain minature tubes, sharply tuned 
MODEL FM-2 scrows the full FM frequency band of 6% M( IF transformers, new rod type built-in antenna, and a 
to 108 MC. The tuning unit ia factory assem- trouble-free planetary tuning system. Exceptional per MODEL BR-2 
led and adjusted, thus eliminating tedious formance with unu ly high sensitivity, good selec 
$9Q5°° eritieal “front end” alignment problema. The tivity, and excellent tone quality from the “ 
attractive slide rule dial and vernier tuning chassis mounted speaker. Can be used either a re- $ 50 
. combine to make the Heathkit FM-2 Tuner § ceiver, tuner, or phono amplifier, Uses 12BE6 mixer | 7 - 
simple Lo operate oscillator, 12BA6 IF amplifier, 12 AV6 detector 
1 5Y3 rectifier (Less Cabinet 


Shpg. Wt. 10 Ibs 


Shpg. Wt. 6 Ibs 


beam power output, as 


ga Ce 





ORDER BLAN 


From SHIP VIA 


Parcel Post 
Express 
Fre ght 
Best Way 


WAtwur 5-1175 PLEASE PRINT 


QUANTITY MODEL NO 




















Enclosed find check money order for On Express orders do not include transportation charges—they will be colle 
Please ship C.0.D postage enclosed for pounds the express agency at time of celivery 





ON PARCEL POST ORDERS insure postage for weight shown. ORDERS FROM CANADA and APO's must include full remittance 
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The G-E Golden Treasure cartridge; 


RCA LC-1A and SL-72 loud- 


Sp akers; new records review 


HEN introduced just after 

the war, the General Electric 

cartridge created a revolu 

tion. It is still the work 
horse of high-fidelity, and deserves it 
popularity. So far as I can determine 
there is no difference between the 
Golden Treasure and the cheaper stand 
ard cartridge. It comes equipped with 
one or two diamond instead of sapphire 
needles. The needle mount is the new 
double-twist type with six damping 
elements. 

Fig. 1 shows the response curve of 
the cartridge with the 1-mil needle to 
the Cook series 10LP test record with 
a 100,000-ohm load into a preamplifier 
flat within 1 db from 20 to 20,000 cycle 


Fig. 1—Response of the G-E cartridge. 


As the curve shows, the maximum 


departure is 2.5 db at 10,000 cycle 


and 3 db at 20 cye les and within 1.5 
db between 100 and 9,000 cycles. Some 
of the departure is due to the test record 
and some to the preamp. I have obtained 
a similar slope beyond 10 ke with every 
G-E cartridge I have ever used 
Now this is very good indeed, partic 

ularly the absence of any peaks, and 
the slope beyond 10 ke is not as seriou 
for most uses as it might appear. It 
takes a very sharp ear to discern the 
difference between the G-E with it 
slope and the Ferranti with its flat 
response to 20,000 cycles, and the diffe 
ence is revealed not so much in direct 
loss of highs as in better definition and 
transient response. Part of the lo 

can be compensated for by placing a 
series resistance of about 500,000 ohm 
in the output of the preamp and shunt 
ing this resistance with a capacitor of 
between 50 and 500 suf. The capacitor 
should be chosen by trial and error to 
produce the flattest curve beyond 10 
ke without producing a peak or rising 
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slope below 10 ke. By careful choice 
it is possible te obtain a considerabl 
improvement beyond 10 ke in this way 
This method does produce reduced out 
put below 10 ke but usually this lo 
not important 

Hum pickup is sometimes a problem 
with the G-E cartridge as it is with 
all high-impedance low-level cartridge 
The Baton pickup arm minimizes thi 
It has a twisted-pair cable running 
through the tube of the arm to the 
base, producing shielding with low 
capacitance. If a shielded lead is run 
from the base to the preamp and i 
well oriented, over-all hum is low 
enough to be completely tolerabl 

In any case, the G-E cartridge pro 
duces excellent quality and, purely from 
a listening point of view, is pretty hard 
to beat when all things, including price 


are considered 


RCA LC-IA and SL-!2 loudspeakers 

Dr. H. F. Olson of RCA has designed 
a series of interesting loudspeaker 
culminating in the LC-1A and the in 
expensive SL series. The LC-1A (see 
photo) has found considerable use in 
broadcasting and recording tudios a 
a monitor, but its high price has limited 
its use in home systems and relatively 
few audiophiles have had an oppor- 
tunity to hear it. I was, therefore, very 
pleased when RCA made one available 
to me for testing 

In designing this series of speake 
Dr. Olson has been less concerned with 
obtaining an extreme bandwidth thar 
reducing distortion, producing a smooth 
response curve and obtaining a wide 
and more or le uniform angle of di 
persion throughout the frequency range 
covered. The curves of Figs. 2, 3, 4, 
upplied by RCA with the peaker, 
indicate the degree to which these ideal 
have been approximated I have no 
accurate way of checking them, but my 
tests, by Instruments and ear give me 
no reason to doubt or question them 

The response curve j inusually 
mooth for a loudspeaker, particularly 
in that it is remarkably free of stee; 
peaks or dip The distortion at any 
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onal re sponse 





AUDIO—HIGH FIDELITY 


The LC-1A duo-cone hi-fi loudspeaker. 


SL-12 extended-range 12-inch speaker. 


plenty 
opinion in 


and color There i 
difference of 


and it 1 


character 
of room for 
dangerou to 


idging them 


make categorical statement Keeping 
all this in mind, I liked the 
luced by the LC-1A very 


It Vi 


ound pro 
mue h indeed 


and 


clean, mooth 
personally I thought the 
highs and low 
although 


accustomed to « 


very very 
balance be 
mid-range 
ible that 


xaywerated high 


tween and 


very fine, it 1 po 
peopl 
proportion of distortion in 
the high end may think it i 
high-high 

eemed to me that the LC-1A 
added of it 


ver-i ound than most 


or a higher 
omewhat 


lacking in 


own character to the 
5, and 
ubtlhe 


pe aker 
that it reproduced tre most 


difference between various amplifier 
clearly 
doubt, 


other 


pickup and recore more 


than most pe iker Som no 
like it 


I think 


eat peaker 


more o 
there oO a ] a 
and «ke reputa 
on 

the result of 
The 
Both 


independent and the cro 


The characteristt 


me very novel design feature 


LC. is a duo-cone peaker 
ne are 

I | electrical novelty l 
hat the ba voice ) ised a the 


inductance in the ¢ over network 
Chis requires a bigwer and heavier voice 


coil than usual but the increased ma 


doe not appear, to my ears, to have 
nificant effect on the audible 


performance The transient response 


any ih 


is very fine at all frequenci 


Another novelty is the use of a foam 
element on 
“This,” to 


“prevents re 


rubber ring as a damping 


ihe outer edge of the cone 
quote the specification 


flections from the outer cone housing 


from combining with directly radiated 


ound to produce dips and peaks in the 


response.”” The smooth response curve 
appears to testify to its effectivenc 

certainly the 
peaker 
cemented to 


to break up 
higher 


Even novel and 


striking thing about thi 


more 
most 
“acoustic dome 


Their 
the symmetry of the 


are the 
the cone purpose | 


cone at 


82 


minimize re 
force the cone to act as a single 
piston at low frequencies. Again 
response to testify to 
of this novelty. Butter 


vanes are used on the 


frequencies, onance 


mooth seems 
the effectiveness 
fly dispersing 
high-frequency cone to 
angle of distribution, 
hole-in-the-wall effect of 


obtain a wide 
minimizing the 
harply direc 
tive tweeter 

The LC-1A is uppo ed to be 
efficient than compara 
other make But | 
and | found 
deliver all the 


what le 

speaker of 
not notice any difference 
that the speaker 
volume any household can 
less than 1 watt of electrical input and 


will 
tand with 
than 
50 milliwatts. A commendable feature 
is that the LC-1A can be e! 
adjusted and 
technician according to 
tions which 

The inexpensive SL 
which I was also able to test 
the LC 
rubber 


normal living room volume on Il 


viced, 
repaired by a competent 
imple instruc 
accompany the speake1 

12 (see photo) 
resemble 
1A only in the use of the 
damping ring. It is a single 
cone radiator of conventional design 
The speaker had a resonance of about 
75 cycle In the Karlson encl 
xcellent response dow 

35 eycles; in the infinite baffle 
there was a 


foam 


produced e 
around 
evere slope below 50 evel 
To my ears the re 
upward at the 


ponse seemed to ope 
high end, 
occurred somewhere between 14,000 and 
16,000 evele The 
in the same class as 
but I found it 
pleasing. The transient res} e wa 
very good and, though as I have 
the high-high 
emphasized as 


1A, I 


istening 


and cutoff 
reproduction | not 
that of the LC-1A 
excellent and entirely 
noted 
eemed somewhat pre 
with the L¢ 
found the response at m 
level 


commendably low. It 


ompared 


mooth and the 
offer 
of quality and fidelity for its p: 


tion 


New records 
TCHAIKOVSKY: 
Stokowski and His Orchestra 
RCA Victor LM 1780 
RICHARD STRAUSS: Don Quixote 
Munch and Boston Symphony 
RCA Victor LM 


dises, the Strau 


Sy mphony No. 5 


1781 
Of these 
by far the 


two 
more spectacular pri 
because the music offer 
hi-fi effect rho 
high high are not a 


more 
tunity for 
magnit 
they ar 
sharp and clean except in the cre 


in some competing dis¢ 
cendo 


where some distortion is audible The 


balance between highs and low eem 


quite natural. The solo cello passage 


are extremely good and the pizzicato 


measures are most natural. The defini 
ound 
there 


excellent howotf or 


fine and the over-all 
The 


make an 


tion 18 very 


is stunning record would, 
fore, 
demonstration selection 

The Tchaikovsky at first dull 
in contrast but this is because the musik 
itself is 


openings for 


sOuUnG 


mellow and offers few 
the high-highs to sparkle 
The most encouraging thing to me wa 
the quality of the bass on the first side. 


more 


The record has a fine 
which will be impressive to 
does not reject a 
lac k 
an recommend it for 


and howoff in 


who 
because it spectact 
such case 
an amusing 
in the Third Movement when 


example of miki: 


of woodwind blows its nose 
1 he double ba « 


part ‘ 


one’s face 
notable in pots, 
pizzicato passage The 


‘ry clean and _ without 


ounds, though there are very 


high 


to demonstrate 


MOZART: Adagio and Rondo for Glass 
Harmonica (K617) 

Concerto for Flute and Harp (4299) 

Flute Orchestra 


indante for and 


(K315) 
Pro 


Vienna 


Orchestra of 
Vox PL 8550 


Musica Chamber 


For years I have been lool 
record capable of offering a 
test for the masking effect 
and , 
important because the dyr 
playback 
limited, not by its ability t 
the peaks, but it ability t« 
perfectly the softest 
There are all sor 


hum other noises rt 


of a ystem ji 


pian 
age 
with very plan 
don’t offer a clear 
Here at last in the 
is the perfect 

This was 
Franklin’s gla 


imo passage 
and cone 
Idagi 

record for th 
written origina 
harmonic 
none are now in existence it 
here by the celeste. The 
instrument of 
high noise 


very low me 
and level t} 
volume of the musical tone 


that the noise 


produced 
hamme}! fingers, ete 
ble at close range 
faithfully 
even in the 
therefore, 


roduc ed 


imple 
at the volume level normal 
listening in a_ specifi 
hould be 
without training the ear 
the head into the 
be t V turntable 


they 


; 


noise complete 


peake I 


will be; 
im, rumble, hi 
the noise eri 


quality, tl 


from thi 


derful dise for 


pecifi 
demonstrati 
end. The tones of the cel 
fully clear and cle 

o lovely that it 


favorable reaction all 


Music: The Club Orchestra 
Vox VX 580 (10 inch) 


Soft Light 


Here is a recording of p 
nearly on a par in hi-fi 
ymphonie works 
ipper music. It 


The mu 
involve 
guitar, harp 
The high-highs of 
nicely 


tronic organ, 
cu ives 
cymbals are prominent 
good though not sensationa 

There 18 


excellent. enough 


RADIO-ELECTRO 





AUDIO—HIGH FIDELITY 


onance to produce an intimate effect 
of presence There are only slight 
touches of distortion in the peaks. The 
record should make any system sound 
good to those who prefer popular music. 


Echoes of Broadway: George Feyer, 
piano with rhythm accompaniment 
Vox VX 650 (10-inch) 
Though not as varied in the quality 
of the sound as Soft Light Music, thi 
will also make a good showoff record 
Nor are the high-highs as prominent, 
but the piano is excellent. Again a 
slight touch of distortion on the peaks, 
but far superior to the average pop 


Millstein Recital: Improvisations on 
and excerpts from violin works of 
Pergolesi, Schumann, Brahms, Suk, 
Bloch and Paganini. 

Nathan Millstein with piano accom- 

paniment. Capitol 8259 

The violin can sound more spectacu 
larily natural and present on a fine sys 
tem than any other instrument. Thi 
recording is exceptional in this respect 
and offers, in addition, some _ really 
remarkable fiddling by one of the preat 
virtuosi of the day. On the best sys 
tems Millstein will appear to be in the 
same room. The tone and subtle colora 
tion of the violin, as well as the very 
wide range of tone coloring of which it 
is capable in fine hands, are very well 
recorded. The odd harmonics are the 
dominant ones in the violin and the 
rather rough, biting quality which this 
imparts to the violin comes through 
with great naturalness. The definition 
is excellent and the violinists and critics 
who listen to this will clearly appreciate 
the wizardry of Millstein’s playing for 
the simple reason that even the most 
complex effects are clearly audible 


HARL MacDONALD: Suite from Child- 
hood 
ANDRE CAPLET: The Red Mask of 
Death 
Anne Mason Stockton, harp, and Con- 
cert Arts Orchestra Capitol 8255 
Pleasant and, in portions, brilliant 
music for showoff, particularly on the 
MacDonald side which is based on fa 
miliar childhood tune Soth side 
sent a very fine recording of the 
full of nice transients. The piani 
passages are good for checking hu 


I imble 


BARTOK: Piano Concerto No. 3 
PROKOFIEFF: Piano Concerto No. 3 
Leonard Pennario and a Louis Sym 
phony Capitol P8253 
The music will interest the most ad 
vanced listener most; but portions of 
this are notable for hi-fi quality. The 
opening of the Bartok, for example, 
ha ome. excellent double bass. The 
plano tone 1s fine and very individual 
in its dryness. Occasional bursts of 
triangles and sharply muted brasse 
establish high-frequency response. The 


polyphonic writing provides good mea 
! 
I 


ures for definition. Over-al ound is 
very impressive and the recording is 


very clean END 
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It’s New! It’s Terrific! | 


THE Dye 
FISHER 


FM TUNER 


MODEL FM-80 


EVER before in the hist 
N been a tuner to n 
Equipped with TWO 
FM tuner, regardl 
sensitivity, flexibility, an 
sually mpact, beautifull 
companions, the FISHER FM-AM 17 
70-RT, we predict the FM-80 


equalled. Be su buy THE FI HEI Only $139.50 


en Features of THE FISHER FM-80 


@ TWO meters; on oO indicat 
for micro-accurate tuning 
limiters and a cascode KI 

is one microvolt, @ D 

anced, @ Sensitivit 

antenna input microve 
input. @ Chassis complete! 

ing of tuning condenser t 

wise accumulated dust 
Sensitivity, and Station Sele 

@ Two bridged outpus 

ting output leads up t Ot 
Beautiful, brushed-brass front pan 
@ sizt 12%" wide 1” higt 


WRITE TODAY FOR COMPLETE SPECIFIC 


FISHER RADIO CORP. - 21-29 44th DRIVE - L. I. CITY 1, N.Y. 





THE SYLVAN 
( 


A complete package of pro- 
motion aids for your use, 
including window display 
and streamers, postal cards, 
bill inserts, radio spot an- 
nouncements, and TV flims 


84 


Acclaimed service industry — Dealers 
and servicemen everywhere acclaim the 
“Silver-Sereen 85.”’ Sylvania’s revolutionary 

Silver-Screen 85” is the one modern picture 
tube that overshadows all others 


Super-performance plus—On/y Sylvania’s 
“Silver-Screen 85°’ combines these three 
outstanding design advances: (1) Silver- 
activated screen (2) Super-aluminized re- 
flector, and (3) Precision-focus electron gun 
Together, they achieve a picture, so clear, so 
sharp, that only professional motion pic- 
tures can duplicate it 

Overwhelming consumer reaction — Al- 
ready, TV set owners across the nation are 
asking for the Sylvania “Silver-Screen 85” 
by name. And the demand is pyramiding 


The “Silver-Screen 85" story is reaching 
millions of TV homes each week through 
Sylvania’s top-rated TV show, “Beat the 
Clock 
Silent salesmen work for TV service 
Thousands of the “Silver-Screen 85" con- 
sumer booklets are being read by TV set 
owners who have written to request them 
An even greater number are requesting them 


from progressive dealers and servicemen 
who display the Sylvania service sign. This 
is Sylvania’s way of in- 
cluding you in its national 

advertising program. a 
Leave a copy of the book- ~via SCREEN IS” 

let on each new service onan veu® 

call and experience the BETTER TY PITRE 
magic of national adver- 

tising right in your own 

business! — 


Good way to build “good will’ — You 
can build customer confidence and repeat 
business by stocking and selling Sylvania 
great “*Silver-Screen 85" picture tube. You're 
assured of customer satisfaction because 
your customers are pre-sold on the “Si! 
Sereen 85." And Sylvania puts the name 
the face for your double protection. “Silver 
Screen 85°’ customers stay happy too, be 
cause they get better-than-ever perforn 
from their old TV sets. 
A built-in profit bonus—Every “Si! 
Screen 85" you install means extra prof 
because you offer the finest performa 
money can buy. And there's a full line of 
“Silver-Screen 85” types in the most pop 
ular sizes. Start cashing in on America 
demand for television's most modern pi 
ture tube. You just can’t miss! 

SYLVANIA ELectric Propucts Ine 

1740 Broadway, New York 19, N. ¥ 
In Canada: Sylvania Electric (Canada) Ltd 
University Tower Bldg., St. Catherine Street 

Montreal, P. Q 


LIGHTING RADIO - ELECTRONICS 
TELEVISION - ATOMIC ENERGY 
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“The name's on 
the face for 
your protection” 


} 
Lad 
a? 


= a 


—_ 


¥ 
, . a 
ain | 


3 great engineering advances 
achieve new heights in 
picture-tube design— 


’ Silver activated 
* screen 


—light-giving atoms of silver are 
added to Sylvania’s special screen 
phosphors to produce a new level of 
picture contrast 


Py The super-aluminized 
/~ reflector 


—a microscopic film of aluminum 
behind the silver activated screen 
captures the extra brightness and 
makes it useful. Greater depth and 
contrast result 


Keep your eye on 


SY LVANIA’ 


..- fastest growing name in sight 
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. Precision-focus 
-{ electron gun 
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AUDIO—HIGH FIDELITY 


NYONE interested in construct 
ing audio will find 
this amplifier easy to build. It 
requires few shielded leads and 

a minimum of stages the 
mixing system used. Distortion is low, 
due partly to the inverter and to 
the stabilizing of the tubes’ 
screen voltage. Also included are fea 
tures that will appeal to professionals, 
a built-in output meter, head 
phone jack with volume control and 
plenty of output terminals. 

For each input channel (see diagram) 
there is only one stage, a 6J7, whose 
gain is controlled by adjusting the 
cathode voltage. The plates of all four 
input tubes are connected together and 
the mixed output is fed to the second 
a 68J7, through a volume con 
trol used as the master control 
The 6SN7 phase inverter is conven 
tional except for its adjustable feature 
and drives the 6L6 output 
livering 16 watts in the 
0.7% distortion. A type 79 i 
a voltage stabilizer, controlling 
voltage of the 6L6’s 


equipment 


because of 


used 


output 


such as 


tage, 
gain 


tubes, de 
voice coil at 
used “as 
the 


screen and, to a 


6/7 tt-o 


BASS ATTEN 
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mm ho 
We [ 
TREBLE 


MEG 


Low-distortion 16-watt 


amplifier features 


simple MIXING system and 


monitored output 


INPUT AMPLIFIER 


lesser degree, their cathode voltage. 
The 79 and 6Y7-G are not 
types today but I used 
their high plate dissipation and ampli 
factors are ideally 
application. Other twin 
the 6N7 and 6J6 are 
this particular 


common 
them because 
fication suited to 
the 
such as 


fac tory in 


triodes 
unsatis 
amplifier 
circuit 

The most popular tubes for low-level 
audio work are probably 6J7’s, usually 
operated with fixed bias. They 
sharp cutoff tubes; but if the screen 
voltage is allowed to rise with increas 
ing cathode voltage, they act like re 
mote cutoff types. If only a series re- 
sistor were used, there would be almost 
no gain variation but in this circuit 
R3 permits it to rise only moderately. 
The change in obtained from 
R2, some additional voltage being ob- 
tained from the plate supply through 
R4. The bias is prevented by R1 from 
becoming too low at maximum gain 
setting. Linear wirewound controls are 
used and the attenuation is more rapid 
at low settings, the rate of change be- 
coming progressively less toward maxi 


are 


bias is 


mum gain. The scales for these controls 
are those furnished with Daven LA350 
attenuators and are linear, so they are 
only approximately Tapered 
carbon controls, such as IRC F 
would much 


correct 
taper, 
linear 


provide a more 


6SJ7 6SN7-GT 


MIXER PHASE INV 





attenuation. 

Due to a peculiarity of pent: 
(plate current is practically indepe 
of the plate voltage), it is po 
use a common plate resistor, R lhe 
settings of the gain controls of all four 
input tubes affect the 
causing it to vary widely 
interaction if the 
triodes, but with 
very slight. It could be eliminated en 
tirely by using separate resistors and 
blocking capacitors for innel. 
Because the plate resistance of pentodes 


voitage 


plate 
This would 


cause serious tube 


were pentode it 


each cl 


Parts for four-input amplifier 
Resistors: |—560, |—820, 4—-i 000, 2—/ 200 0,000 
!—20,000, 247,000, 3100000, 2—150,000 390,000 
|—470,000, 4-560,000, 4—1 megohm, 4—2.2 megohms 
2 watt; 1—120,000, | watt: i—250, |—5.000. 10 watts 
1—200, wirewound: 4 0 000 F 
taper; 2—1!0,000, wirewound: !—1!50,000 500 000 
audio taper; |—!I megohm, carbon 
Capacitors: |—.002 pf, 2—.004 yf o1 uf 
05 uf, i—0.! pf, 2—0.25 pf, 600 volts, paper: § 
0.5 uf, 400 volts, paper; I—i0 uf, |—20 uf, |—40 uf 
1—125 pf, 450 volts, electrolytic; 4—50 pf, 25 volts 
electrolytic; |—100 pf, 50 volts, electrolyt 
Miscellaneous: 4—6J7, |-—65J7, |—465N7-GT 
6L6-G, i—5Z3, |—79, tubes: 8—octal sockets 
4-prong socket; |—é-prong socket; 4—grid shields 
4—small grid clips; !—large grid ig powe 
transformer, 700 volts c.t a 110 ma, 6.3 volts @ 
45 amp, 5 volts @ 3 amp; i—filter choke, 8 h @ 
150 ma; |—meter, | ma d.c.; |—output transforme 
primary 9,000 ohms c.t., secondary 4, 8 16 ohms 
potted (Acrosound TO-280); |—2 feet of shielded 
grid wire; |—IN34; |—single-pole 3-position switch 
4.p.s.t. switch I—phone jack: 4—input jack 
i—4-terminal barrier strip; |—chassis 


Potentiometers: 


6L6-G (2) 





I 
































Schematic of four-input PA system. Diagram shows one of four identical input circuits. 
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AUDIO—HIGH FIDELITY 
is much greater than the recommended BASS MASTER GAIN TREBLE METER ADJUST 


load resistance, one tube will not act 
as a load on another, and so the gain 
remains independent on the number 
of channels used. 
The over-all sensitivity can be varied 
by changing the value of the common 
plate resistor. Using a _ 100,000-ohm 
resistor an input voltage of 4 mv drives 
the amplifier to full output—16 volts 
across a 16-ohm load. Increasing the 
resistance increases the sensitivity and 
vice versa. But it should not be made 
too low as the gain controls would 
lose their effectiveness. It is not neces- 
sary to make any changes in the cath- 
ode or screen circuits when changing 
sensitivity by this method. 
This system of gain control lends 
itself to remote operation, and could 
be used in home music amplifiers. For 
best fidelity the gain variations in the 
first stage should be minimized, using 
the master control to set the approxi- 
mate level. A 20-db range is permis- 
sible if the signal level is less than 
15 mv. Large signals cause rectification GAIN CONTROLS 
at low gain settings and therefore har- DYNAMOTOR SWITCHES 6$J7 
monic distortion. If these suggestions , 
are followed, the maximum increase in POWER RECT OUTPUT 616-6 
AC ON-OFF TRANS | TRANS 


harmonic distortion will be about 0.25%. 
The phase-inverter circuit used has 
been the target for a lot of adverse AC IN 
criticism, chiefly because it is not self 
balancing. The balance depends on 
feeding just the right voltage to the 
second tube, and that depends on the 
ratio of the resistors in the grid circuit 
of the following stage. But even such 
circuits as the phase splitter do not 
insure perfect balance where it counts 
—in the plate circuit of the output 
tubes. Mismatched tubes or an im 
perfectly balanced output transformer 
would produce harmonic distortion. 
By making the inverted voltage vari ; 
able, the disadvantage of this circuit : : : : . 
becomes an advantage. SOCKET y - OSN7 GT 
A low-distortion oscillator and a dis- CHOKE 
tortion meter are needed to adjust the ‘ 
inverter. These were scarce articles sadoensziclcnes PHONE an roe 
a few years ago, but since the FCC JA 
now requires yearly proof-of-perform VOLUME CONTROL 
: . FOR PHONES 


ance tests by broadcast stations they 
have become plentiful. Radio engineer 6 VOLTS FOR SPEAKER FIELDS 
being a kindly lot, probably the local 
station will permit you to use its equip 
ment. If not, set the resistance for 
about 17.000 ohms to ground and you 
will not be far off. A frequency of about 
200 cycles is best as the balance changes 
with frequency and this value gives the 
best compromise. The distortion goe 
down to about 0.4% at the balance 
frequency but increases as the fre 
quency is changed. 





Top—Front view of the amplifier. Type 
82 rectifier has been replaced by a 5Z3. 
Center—Rear view showing all major 
components. Two toggle switches and 
octal and Jones connectors are for dyna- 
motor operation and are not discussed 
or shown in diagram. 

Bottom—An_ underchassis view. Oil- 
filled capacitors on chassis coverplate 
parallel others to form some of the ca- 
pacitance values specified on the sche- 
matic. 
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The type 79 stabilizer tubs 

the place of two voltage reg 

Slender, modern dynamic at a but ~ the disadvantage 
fraction of the price you expect quires heater current. It 
high signal levels though, 


economical as far as d.c. powe! 


cerned. It is operated at al 

ANOTHER TURNER MICROPHONE VALUE bias and draws 10 milliampe1 

e, & ignal As the signal is incr 

creen current of the 6L6’ 
resulting in lower screen 
increases the bias on the 
plate current falls, thus 
keep the screen voltage con 
the same time the cathode 
the 6L6’s rises due to an ine 
plate current. This also in¢ 
bias on the 79 and thus stal 
creen voltage. 

Jecause the increase in 
rent comes from the plate 
the 79, the current through the 
resistor is more nearty co! 
some cathode voltage stabilizat 
sults too The cutoff occur 
18 watts output; above thi 
further regulation is possil 
fect of the stabilizer tube 


TURNER both gain and fidelity 
It is c ‘ e to « 


$ common practice 
COMPANY chassis to both sides of 


through capacitor Thi 


chassis midway between 


Ceneda: Conedion Marconi Co., and ground. Le hum re 
Toronto, Ont. & Branches 


Export: Ad Auriema, inc., 89 Brood 
St., New York 4, MN. Y. is inserted the way that 
least hum 
The tone controls prov 
tion of either highs or low 
The bas attenuation 1 
decreasing the ize of 


red 933 17th St. NE, Cedar Rapids, lowe 
one I 50 
ond 


one capacitor is used and 


. capacitor This method dos 
PERMANENT continuou control but aoe 
desirable attenuation curve 
: est capacitor i for use vit 
ow HERE 1S LATE INFORMATION IN A MB ASS ALO) to ciiien'c tia ented 
HANDY FORM FOR RADIO AND TELEVISION mvInG 8 Bgh CuUvOn Ireq 
REPAIRMEN, SERVICEMEN AND STUDENTS 7 Pp etup where a> high-pitche 
s MPLETE & ielps to overcome noise 
md | 2 VOLS.*6 “var oncy' | mo. help to overcome noi 
. AUDELS T.V.-RADIO ' reduce the master gain 
RVICK LIBRARY - the ba response, otherw 
ndorsed 1001 . ' : thud will be heard. (Re 


eral megohms from e: 























contact to cha 
condition Editor 
for high-quality 





bay ort’ Rad hould be added with an 
Marine & r idle, Permanent, one-ma 1 be led with ar 
Phot raph Viel { ete, fewer guy wit 10 yecial t itor Thi will extend the 
IT PAYS TO KNOW! Offer better reception ¢ ow t much lower frequencies 
Ve amie Principle iminate mountir are 
n Inet ition pe ce call 
n Repairs upply balances out 
hooting 
Adapter locks adjusted with one 
mast or serves 
as rotor brack et 


The potentiometer acr 





master gain on full. 
this adjustment 
these are inferior to 
“All-Angle” hum and microphonics 
7 . — ae ‘ ; to use hields over the « 
rt itn. AJ Ten ~K Stud 4 coe & we Rk, [5 or tor cially if the amplifier 
Get this Information for Yourself. | 
7 DAY TEST—ASK TO SEE IT! ator to maintain a const 
ow--------M AIL ORDER---------- the scale used isn’t very 
AUDEL, Publishers, 49 W. 23 St. N.Y.1O,N.Y, | Mery The meter shown in the p! 


Mail AUDELS T. Vv Aate peavics LIBRARY 2 Vols #6 on " 
days tree trial, WO % tw mit Si in 7 days and $4 eo ste 4 < cal s, one linear and 
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Mame : ful on a sound tru k in 
ordinances pecifying 
audio level Of course, the 

NEWTON, IOWA would also depend on the 


Address 
Occupation 


Employed by 
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AUDIO—HIGH FIDELITY 


the speakers. The meter is mounted on 
the inside of the chassis and a piece of 
plexiglas on the outside protects the 
glass. 


COLLINS, 22". 


AUDIO PRODUCTS CO. 


Because oi] capacitors are used, the 
(8 x 17 x 5 inches) is 
large. It is constructed of 20 
gauge galvanized iron 
itors were soldered on before it was 
painted. Because paint often does not 
adhere well to-galvanized iron, othe 
constructors may prefer using electro 
lytic capacitors and a smaller, standard 
size chassis. The oil-capacitor block, 
obtained from a type Cl Autopilot 
amplifier, is very convenient to mount 
resistors on and reduces congestion 
around the front end of the chassis. 
The extra-large decoupling capacitor 
C1 costs only about a dollar more than 
a 40-uf unit and greatly reduces hum 
If you want to extend the low-frequency 
response, this capacitor will help pre- 
vent motorboating at extremely low 
frequencies. The Acrosound transform 
er seems to have a healthy output down 
to 2 or 3 cycles and it takes a large 
capacitor to be effective at that fre- 
quency. 


chassis size 
rather 
Two oil capac 


Each Collins Tuner Kit is complete with 
punched chossis, tubes, power evatormes, 
le ‘a 


well as 1p su 
tuning units, AM tun units, IF ampli- 
fiers, etc, where applicable. All sub- 
assemblies wired, tested and aligned at 
the factory make Collins Pre-Fab Kits easy 
to assemble even without technical know!- 
edge. The end result is a fine, high qual- 
ity, high fidelity instrument at often less 
than half the cost —becavse you helped 
make it and bought it direct from the 
factory. 


ral Bt ) 
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$55 


with APC $58.50 
The FM-11 tuner is available in kit form with the 


FM Tuner Kit 


1F Amplifier mounted in the chassis, wired and 


tested by us. You mount the completed RF Tuning 


: n 


Unit and power supply, then after some simple 


The headphone circuit is intended wiring, it’s all set to operate. 11 tubes: 6/6 RF 


for 500-ohm war-surplus phones 
high-impedance phones are used, it may 
be necessary to use a higher resistance 
control and to obtain the voltage from 
the 16-ohm tap. 

Performance of the amplifier is good 
although the power output is a little 
low, perhaps because the output trans 
former is designed for fidelity rather 
than efficiency. Up to 16 watts the 
distortion does not exceed 0.7% from 
50 to 7,500 cycles. At 20 watts, distor 
tion is 5% or more; a 
percentage. 

With all gain controls at minimum, 
the noise level is 70 db below 16 watts. 
With the master gain on full but all 
channels off, the level is 60 db down. 
With one channel wide open, it is 50 db. 
This is definitely audible but not annoy 
ing: it is a rushing sound originating 
in the grid resistor of the first stage 
Any low-resistance input such 
as a dynamic microphone or a magnetic 
cartridge, would reduce this noise by 
shorting out the resistor If a 
crystal pi kup is used, it could be con 
nected to the top of the master gain 
control. A more satisfactory method 
would be to use a divider to 
cut its output to 6 or 8 millivolts and 


relatively low 


source, 


grid 


voltage 


use it on one of the microphone chan 
nels. 

Feedback is one of the sound 
man’s problems. The 
important factor causing this is a peak 
in the from microphone to 
room acoustics. A high-fidelity ampli 
fier with a lot of feedback from the 
voice coils will not 
peak-free itself but will correct the 
speakers, reducing their peaks. This 
will permit a higher usable sound out- 
put. Good-quality cardioid type micro- 
phones and careful speaker placement 
will complete a satisfactory sound in- 
stallation. END 


howl 


greatest most 


response 


speaker only be 
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If FMF-3 Tuning Unit $] 575 


with AFC $18.75 
The best for FM, The most sensitive 
and most selective type of ‘front end” 
on the market. 6 to 10 microvolts sen 
sitivity. Image ratio 500 to 1. 6/6 
tuned RF stage, 6AG5 converter, 6C4 
oscillator, Permeability tuned, stable 
and drift-free. Chassis plate measures 
6'/2"'x4/2"". In combination with the 
1F-6 amplifier, the highest order of 
sensitivity on FM can be attained 
Tubes included as well as schematic 
and instructions. Draws 30 ma. Ship 
ping weight FMF-3; 21/2 Ibs. Dial ovail- 
able @ $3.85, 


IF-6 Amplifier 


Fe a 





FOR USERS OF COLLINS TUNERS 


Receive $5.00 credit toward the new 
FMF-3A front end! Mail us your old 
front end with $13.75 and we will send 
you the new, improved FMF-3A with 
AFC, or, 
$18.75 and when we receive your old 
unit in return @ check will be mailed 
you for $5.00 


remit the full amount of 











rm 
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AM-4 Tuning Unit $2450 


Tops in AM superhet performance! A 
3-gang tuning condenser gives 3 tuned 
stages with high sensitivity and se 
lectivity. Assembly is completely wired, 
tested and aligned ready for imme 
diate use. Frequency coverage 540 KC 
to 1650 KC at a sensitivity of 5 micro 
volts. Tubes 6BA6 RF amplifier; 6BE6 
converter; 6BA6 IF amplifier and 6AT6 
detector. Draws 36 ma 220 volts 
Mounts on a chassis plate measuring 
47%". Shipping weight 2/2 Ibs 
Dial available ot $3.85. 


The origina! 15 tube deluxe 


amp, 6AG5 converter, 6C4 oscillator, 6BAG let IF 
2) 6AU6 Ind and Jrd IF, (2) 6AU6 limiters, 6AL5 
discriminator, 6AL7-GT double tuning eye, 5Y¥3-GT 
rectifier, Sensitivity 6 to WO microvolts, less than 
Yq of 1% distortion, 20 to 20,000 cycle response 
with 2DB variation. Chassis dimensions: 1212" 
wide, 8 deep, 7° high 
plied. Shipping weight 14 Ibs 


Illustrated manval sup- 


$7750 


with AFC $81.00 
FM/AM opre-fob. kit 


FM/AM Tuner Kit 


redesigned on a smaller chassis. The tuner now 


measures 14 wide by 12 


This attractive new fro 


deep by 7% high 


t and diel assembly opens 


up new applications where space it at a premium 


Kit includes everything 


operation 


necessary toe put if into 


punched chassis, tubes, wired and 


aligned components, power supply, hardware, ete 


Kit comprises FMF-3 tuning unit, 1F-6 omplifier 


AM-4 AM tuning unit 


magic 


eye assembly and complete 


instructions. All tubes included 


Shipping weight 19 Ibs 


Vi. Coline Audie Products Co ‘ 


9 O Bex 166. Westheld HI 
| Tel Wherfheld 2.4990 


FMF-3 Tuning Unit 
with AFC 


Tuning Unit 


no enclosed § Check Morey 
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ENGINEERS, E.E. or PHYSICS 
GRADUATES, for preparation 
of technical manuals... 


HUGHES RESEARCH AND 
DEVELOPMENT LABORATORIES’ 
expanding program for pro 
duction of radar, electronic 
digital computers, guided 
missiles and other military 
advanced electronic systems 
and devices requires the 

follou ing 


ELECTRICAL ENGINEERING AND 
PHYSICS GRADUATES to prepare 
operating, servicing and over 
hauling instructions for complex 
electronic equipment. Those 
with previous maintenance 
experience on military equip 
ment preferred, Writers will 
participate in a three-month 
program in our technical 
training school to become 
familiar with the latest Hughes 
equipment prior to writing 
Assipniments 


ENGINEERS EXPERIENCED in the 
writing and preparation of 
maintenance manuals for 
electronic equipment or guided 
missiles. These specialists will 
work step by step with the 
people designing, developing 
and manufacturing the products 
involved, Experience in the 
writing of engineering reports 
is of value. 


HOW TO APPLY 1 
J 


Write full detaila 


of your qualifu atvona to 


HUGHES 


Research and Development 
Laboratortea 
SCIENTIFIC AND ENGINEERING STAFF 


Culver City, Loe Angeles County 


Calvornia 


ELECTROSTATIC TWEETER 


By MARVIN 


HE new low-voltage electrostatic 

speakers now used in some sets (see 
“New Electrostatic Speakers” in the 
October 1954 issue) are usually con 
nected to the plate of one of the output 
tubes through a high-pass dividing net 
work. This connection is impractical for 
home audio enthusiasts who may wish 
to add one or more electrostatic tweeter 
to their existing system. There is the 
danger of postive feedback resulting 
from coupling between the amplifier 
input and the tweeter and its coupling 
network. Too, there is a considerabl« 
variation in the d.c. voltage availabl« 
at the plates of output tubes in popular 
A further disadvantage is 
that the speaker does not receive full 


equipment 


ELECTROSTATIC SPKR 
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Fig. 1—Schematic of the A.R.F. 701. 
benefit of the even-harmonic cancel 
lation characteristic of the push-pull 
output cireuit 

To minimize these effects in adapting 
electrostatic tweeters to existing equip 
ment, A.R.F. Products has introduced 
the series 701 and 702 electrostatic 
with built-in power supply and 
low-impedance input. Fig. 1 shows the 
circuit of the 701, a single-tweeter unit, 
Audio for 


tweeters 


with crossover around 6 k« 


*Consulting Engineer, A.R.I Products 


CONSTANT-TRACKINGE 


A new and revolutionary playback 
tone arm resembling an overhead drive 
recording lathe is a recent development 
of Kral Products, of Philadelphia, Pa. 
Called the Trans Linear, the new arm 
continually follows the tracking angle 
of the recorder, thereby 
tracking distortion on playback 
Available in 12- and 16-inch models, 
the arm is easily installed on any turn 
table Height, stylus 
leveling adjustments are simple. Stand 
ard cartridges like the Fairchild, G-E 
and Pickering are simply slipped into 
place and clamped with a thumb lock 
A calibrated indexing strip may be 
fastened to the front of the housing to 
simplify pin-point positioning of the 
stylus in any band or groove on the 
record. Accidental damage to the record 


eliminating 


pressure and 


HOBBS* 


Fig. 2—The 702 using dual tweeters 


the tweeter is taken from the seconda 
of the amplifier’s output transfor 

A step-up transformer in the tweet 
package matches a 4-, 8- or 16-« 
input and develops the maximum d) 
of about 60 volts r.m.s. in the rang: 

7 to 20 ke. Polarizing voltage—al 
250 du is supplied by a small pe 
transformer and rectifier. Fig. 2 show 
the chassis of the modei 702, using d 
electrostatic tweeters. 

The electrostatic tweeter are 
with an area of approximate 
square inches each. They may b 
with any amplifier delivering uy 
watts. The response of the twee 
flat within 3 db from 7,000 to 
cy les 

The single- and dual-tweeter 
are supplied with matching trar 
and crossover network. Both are ava 
able with and without polarizing 
and cabinet. The speaker in the 
tilted from the vertical in it 
to increase high-frequency dist 
when placed atop a low-frequen 
closure of medium height. In t 
the tweeters are also set at slight ar 
to the front to increase the ho! 


spread. 


» PLAYBACK ARM 


or stylus in the play and off 
is prevented by a safety loc! 

swings to one side for easy rect 
ment and removal 
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GILDING omen 
THE 


of the Junior and V/ 


Gold 1 Fa? aAwmp ; f 


GOLDEN EARS 


By JOSEPH MARSHALL 


NY design is capable of improve- of the output transformer to one of the When ; m ed, there i 
ment and Golden Ear am-_ cathodes of the input pair of cathode a 50-50 « tl he voltage from 
plifiers are no exceptions. The followers. This places the feedback the top of ‘ e coil will be in 
original articles in RADIO-ELEC- resistor and the voice coil in shunt with phase f er ick wv be nefra 

TRONICS produced an unusually large the cathode resistor and, therefore, tive iis will be « l¢ d by lower 
number of letters with comments and reduces the net or effective cathode volume or output ik f the applied 
reports from readers who either had resistance. This produces unbalance signal ou if i will get 
constructed a Golden Ear amplifier or The unbalance can be corrected by the positive feedbar enced by a ris 
were doing so. A few letters reported balance control. However, the size of in volume o1 nore bably, motor 
troubles, a very large number reported the feedback resistor decreases as feed boating. When t i the phase 
happy results, and some suggested back is increased. If the resistor is must be re\ e easiest way to 
improvements or modifications. Inspired too small, the cathode resistance of do tl is to reverse t iput grids 
by this interest I have been doing a the input tube is reduced to the point Li ( i he ed reversing 
great deal more work with and made _ that the tube is underbiased. This is the primary le he output tran 
several improvements in the circuit. not likely to occur with the Junior ver- former it’ it impler to 
Some of these were included in “Mi- sion (November, 1953) which takes t 
lady’s Golden Ear” (April, 1954) and feedback from a 500-ohm tap and there T fis the diagram 
others will be found in a new labora fore uses a high value of feedback “ 44 iby I H r of Acro 
tory model which I hope to describe in resistor. But when a 16- or 8-ohm tap ound of ed t cheme 
this magazine shortly. Meanwhile, it is used, the feedback resistor may be a ' itual dise ind work very 
seemed appropriate to report on the as low as 10,000 ohms and even less; \ é n to suppose 
improvements and how they can be and this does throw the input stage out 10 r, that ot ilu wouldn't 
applied to existing Golden Ears. of its normal bias range. vor] et re optimum 
There is a very simple solution. Feed alu feedbacl t ollowing 

Outer Feedback Loop back can be applied to the grid of th 

Several correspondents noted that bottom tube—the off-grid—through a ont te ot ometer 
there was a limit to the improvement voltage divider as indicated in Figs. 1 
in reducing distortion which could be 2. This way the feedback network has 
obtained by increasing feedback in the no influence whatever on the static 
outer loop. In most cases applying values of the input stages. The voltage 
14 db or a little more in the outer loop, fed back must be in phase with the 
in addition to the 14 db in the inner signal, rather than out of phase as i 
loop, produced a reduction in distor the case with normal types of feedback 
tion. But in some instances, an increase The feedback action here is obtained 
beyond 14 db did not produce any through the fact that the inverter i 
further improvement and sometimes a differential amplifier. When in-phase 
even increased distortion. There are’ signals of the same frequency are fed 
two reasons for this and two cures into both grids, the weaker subtract 

In the original design the outer loop from the stronger; if both are equal 
applied feedback from the voice coil they cancel each other out completely 
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12AU7 


mh mw haere 
PAUP inet 


12ZAX7 
— 


Wye 
968 


- 


Dashed lines indicate circuit changes 
The dashed 72,200-ohm cathode re 
sistors are suggested for new con 
struction only—improvement is not 
great enough to warrant changing ex 
sting amplifiers 


* 


SAAN 
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OA2 on ODS 


Fig. 2 
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Fig. 3-—Checking feedback phase shift. 


reading on the v.t.v.m. will decrease 
point and then it will either rise 
violently, which will indicate ultrasonic 


to a 


oscillation, or oscillate slowly, indicating 
Now back off until 
the oscillation ceases. To be absolutely 
sure of stability, you can leave the 
v.t.vum,. connected while playing a few 
records If the needle of the meter 
take a sudden rise and does 


subsonic oscillation 


doesn't 
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Schematic diagram of the improved Milady’s Golden Ear amplifier. 
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Fig. 4—Hi-fi ceramic pickup equalizer. 
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not begin to oscillate, the feedback is 
O.K. If oscillation is produced, how- 
ever, by a sudden shock or peak input, 
back off a little more and try again. 
Measure the used portion of the poten- 
tiometer and wire in a resistor of about 
the same, but not lower, value. 

Any Golden Ear should take 14 db 
little with no sign of in- 
stability. This will be provided by a 


or a more 


resistor of around 4,300 to 4,700 ohm 
with a 16-ohm 
circumstances try this 
the tweeters 
—the 


voice coil Under n 
procea i! 
connected to the 


oscillation may burn 


Increasing gain of Junior Golden Ear 
I have 
article describing Milady’s G 
that I deliberately held dowr 
Golden Ear 
large 


already confesse 


of the Junior 
favor of a amount 
feedback to high-freq 
response. I reasoned that m¢ 
and certainly my sister for 
amplifier was originally designe 
used more than 500 milliwatt 
put. It turned out that 
wanted 6 to 8 watts with a re 
input voltage. There are sever 
in which the gain can be increa 
of these I recommend two 


raise the 


man 


The first requires no change 
and only a slight change ( 
(Fig. 1). The principal change 
the original circuit are hunting 
cathodes of the 12AU7 driver 
15,000-ohm resistor, reducing « 
feedback to 6 db; and reducing 
value of the feedback resistor 
inner loop to 220,000 ohm 
back capacitors remain the 
combination 
feedback 
and therefore the phase 
more compensated. As 
version is even flatter at the 
Indeed, the 20-cycle 
sponse will astonish anyone 
it and notes the size of the 
transformer producing it. I |} 
included the new outer feed! 
in this new version. 


produces about 
The bass boost 
shift 


are 


square \ 


In the original Junior a blee 
used in the power supply to 
voltages for the input 
bleeder increased the current dra 
heating 
series 


stays 


The new version us« 
dropping 
resistance divider for the filament 
ing. Some would like to add a 
for decoupling. This is easily 
capacitor with 


resistor and 


replacing the 
tube (Fig. 2). 
Even greater 
by using a 12AX7 or 6SL7 
stead of the 12AU7 or 
the same front end used in Milady 
now standard for all Golden Ea 
the new version the 
well as the driver, is neutral! 
improves the high-frequency 


sensitivity 


6SN7 Thi 


inverter 


Many readers have asked if 
S-16 transformer which i i! 
has a 30% ratio of 
wouldn't be a better 
S-15 originally specified The 
is yes; but the S-15 works fins 
Acrosound TO-310 can also be 
only change will be in the 
resistor of the outer loop, wt 
be around 4,300 ohms, from th 
terminal. 


primary 


choice tr 


If you want to use a loudn 
with these more sensitive 
Centralab Senior Compent: 
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band. Result: per -(Bos g w magnitude on al 
low and high band poet _ cues | forward uni 


directional response. 
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ir funda D quency, each « 
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Without Helix di e is mini 
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mended. The gain is so much higher 
that the input signal may well have to 
be cut to one-half or less. This might 
produce too much boosting of highs o1 
lows with the Junior Compentrol. The 
Senior Compentrol allows adjustment 
of both level and compensation 

If you now have an amplifier using 
pentode-connected 6V6’'s, 6K6’s or 6L6’s 
or an output transformer which does 
not have taps for Ultra-Linear opera 
tion, the circuit is easily modified. The 
only change is that of providing prope 
screen voltage Since in most cases 
the screens can operate with the same 
voltages as the plates, connecting the 
screens to the center tap of the trans 
primary will be O.K. Other 
wise the circuit remains unchanged 


forme) 


Extending high-frequency response 

In Milady’s Golden Ear and other 
versions using Acrosound output trans 
formers flat to about 100 ke and having 
resonant peaks between 120 and 200 
ke, the amount of feedback possible in 
the outer loop is limited by the phase 
shift in the ultrasonic region; after a 
certain point the amplifier bursts into 
oscillation. Moreover, even when out 
right and continuous oscillation doe 
transient 
suffers. A 20-ke square wave may have 
very steep sides but the top, instead 


not occur, the response 


of being flat, may be extremely un 
stable (Fig. 3-a). The cure for this 
is to reduce the phase shift at the high 
end so that even at the resonant fre 
quency it is less than 180 A common 
way is to build a phase-shift network 
into the feedback loop by shunting the 
feedback resistor with a suitable capac 
itor, as indicated in the feedback loop 
of Fig. 2. 

The exact value of this gapacitor 
will vary with the circumstances and 
With most Acrosound 
transformers a combination of R-C 
having a constant of 10 microsecond 
will do the job. This will be achieved 


the transformer 


if the resistance of the feedback re 
sistor in ohms and the capacitance it 
microfarads produce the product 1 
For example, a 4,700-ohm resistor will 
need a capacitor of about .0002 uf; a 
1,000-ohm resistor, .00025 wf, and a 
3,000-ohm resistor, .00033 uf. 


A more exact correction can be 
obtained with the help of a scope and 
a 10-ke or 20-ke square wave The 
scope will show, not a flat top, but one 
Try vari 
ous capacitances across the feedback 
resistor and choose the one which pro 
duces the flattest top and the least 


wiggle. 


with a great deal of wiggle 


This measure is not always fully 
effective, especially if a large amount 
of feedback is desired. The Golden Ear 
circuit however produces a 
opportunity for a further improvement 
by precompensating the phase shift at 
the high end. All that is necessary is 
a small capacitance from cathode to 


cathode of the driver stage. Here is 


unique 


how it works: 
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The shunts the 
loop and therefore limits the 
3ut the shunt with 
At low frequencies the react 
high that it has little or n 
effect; but at very high 
the reactance may be so 
feedback loop is completely s! 
and gain at frequen 
creased by up to 20 db. By 
the right value it is possible 
the feedback beyond, let 
thus increasing gain bey 
rapidly. The increase in ga 
the phase shift so that whe 
viously it may have been 
ke, it now be 


less to 


Here, 


tioning 


capacitor 


varies 


these 


l 


much | 
fee 
too, the best way 
this compensatior 

and a 20-ke 
which 
entirely or minimize 
I have yet 

but a value 


may 


prevent positive 


scope 
the 
ringing 
completely. 
optimum 
100 puff appears 
for Golden Ears \ 
T-300 transformer and betweer 
20 db of feedback in the 

Fig. 3-b shows the improve 
duced by the combination of 
means in the revised circuit 
(Fig. 2), with 20 db feedl 
outer loop in addition to the 
the inner loop. 


square wa 
capacitor either 
not 
values, 
to be a good 
using the 


Adjusting balance 

In my experiments I di 
most effective method of 
amplifier balance precisely 
the use of an IM 
Adjust the . balance roughly 
usual me Set up the IM 
and take an IM reading at a 
Now adjust the balance 
fully on both sides of the rv 
position for 


IM meter 


analyzer 


ans. 


minimum rea 
You will find 
as the balance control is n 
end or the other Howeve 
switch to the set m 
analyzer, you will see that 
fallen. The 
somewhere near 


carrie? 
has correct 
mid-rotat 
distinct impr 


no decrease or ever! 


provide a 
with 
crease 

This 
perfect 


in output 


method can 
balance 
tion to one-half, 


The IM 
same way for adjusting th 
12AX7 driver in Milady 
or others using the 
This however, 
ing close 
adjust 


produ 
and can 
one-third 


meter can al 


ame 
take 
to maximum outp 


for 


time, 


bias minimum IM 


Modifying Williamson kits 
Several correspondent 
out that Williamson types 
able at prices 50% or 
cost of parts for Milady 
if such kits could be n 
answer is yes and us 
the fact that 


li 
ually 


Aside from 
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tubes, some resistors and 
may have to be bought, the ma 
lem is to find space and prov 
for two more tubes. The tw 
versions of the Williamson |! 
an additional hole on each 
take interconnecting plug lhe 
can be used for tube socket 
interconnecting cable run 
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ROTATABLE LOOP ANTENNA 
FOR BROADCAST RECEPTION 


ROOF-TOP rotatable loop antenna 
A greatly improves broadcast recep 
RMANC r | tion in outlying areas where induction ; 
interference is a problem. It eliminaté 


or minimiezs co-channel interference 
, Tv’ oie y 
oe | 4 * = 















when so rotated that the unwanted sta 
tion is in the null of it response 
pattern. The loop shown in the photo 
and diagram can be rotated to eliminate 
either of two co-channel statior oO 
equal strength when they are separated 
by 30° or more. When a good line filter 
is used at the a.c. input to the receiver, 
the antenna system is completely noise 
free, even with a brush type motor ope 
ating on the same circuit. 

Because tuning a remote loop antenna 
for maximum signal pickup is awkward, 





















Twin-leads can look alike to the casual glance. It is difficult to a novel system was used. The antenna 
distinguish between materials and impossible to evaluate electrical actually consists of three separate loops 
characteristics without conducting extensive laboratory tests under | (L1, L3 and L5 in the diagram) that 






are closely coupled and tuned to dif 
ferent frequencies for broad-band pe 
formance. 


simulated weathering conditions 

If you do not have the facilities required to conduct such tests 
the only way to protect your business and to provide dependable twin- 
lead installations for your customers is to use twin-leads manufactured 















by reputable manufacturers 

Using ampuenoLt Twin-Lead gives you this protection — for 
AMPHENOL guarantees every foot of Twin-Lead sold to be free from 
defects and maintains the strict quality controls necessary to insure 
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this guarantee! 









14-056 Standard Flat Twin-Lead | vos csee rx 





EARTH GND 








The antenna is wound with No. 20 
enameled wire forming two 7-turn out 
side windings (L1 and L5) and a 


14-271 AIR-CORE Tubular Twin-Lead* | turn center winding (L3). Pickup hen 








L2 and L4 have one turn each and are 
wound betwen L3 and the two oute: 
windings. All coils are center-tapped 
L1, L3 and LS5 are tuned by small 
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- 14-100 New CENTURY Twin-Lead trimmer capacitors. Response is good 

across the band when the coils are tuned 
to my favorite stations on 690, 860 an 
1560 ke. 

The windings form th ides of a 
square with 6-foot diagonals. The fram: 
is made from one 8- and one 6-foot 
length of 1% x 1-inch pine. The end 
pieces are 4-inch birch plywood notched 
every % inch to hold the wir 











14-185 New HEAVY DUTY Twin-Lead 













14-076 Deluxe AIR-CORE Tubular Twin-Lead* 


1 


14-298 Four Conductor Rotator Cable 





*US. Pot. 2,543,696 
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Part of the control equipment of a modern di 
goes into action the instant you dial a call, select 
Switches that set up the connectior just 


This question can’t be answered until we learn TESTS to see if the route 
more about the nature of thought. But dial telephone = oo 
; f SELECTS an alternate if th . | it busy 
systems do simulate many of the processes of the 
human brain. For example, when a number is dialed, REPORTS difficulties in cir 


Bell’s newest switching system — Today's automatic switching reflects the creative think 


COUNTS the dial pulses ing of many scientists ind engineet Bell Tele phone 


REMEMBERS them 


Laboratories. Each year your dia elephone is able 
to do more for you. And this ts but phase of the 
DECIDES ON the best route to a nearby town continuing effort to keep your Bell telephone service 
or across the nation the world’s best. 


BELL TELEPHONE LABORATORIES 


IMPROVING. TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN SCIENTIF AND TECHN 
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ROCKBAR CORPORATION, Dept. RB-16 
215 East 37th Street, New York 16, N.Y. 


Tell me about JPF and the Collaro RC-54 
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| The loop should be 


|} setting 


| is grounded for 





Several 


sulation 


coats of varnish provide 
and weatherproofing. 

The three trimmers are in an if. can 
mounted close to the bottom of the loop 
tuned and the if 

weatherproofed with 
wax before the 
erected on the roof 

The extra 2 feet on the longer 


can be hard 


antenna 1s 


pie ce 


| of the framework permits clamping the 
| antenna to the 1%-inch TV mast 


used 
The centers of all 
ings are connected to the mast 


to support it wind- 
which 
lightning protection. 
The 1%-inch metal mast is fastened to 
the eaves with strapping and sits in a 
socket drilled in a 2 x 4 nailed to the 
window sill. It can be turned manually 
from the 


window, or an antenna rotator 


motor could be used, Rotating the loop 
ufficient 


transmission line to the 


through 180° is 

Couple the 
radio through a primary of about 25 
turns of fine wire in place of the 
nary The 


same 


ordl 
primary 
either on the 


new coil is wound 
form as the ec- 
ondary or on one that will 

A Faraday shield give a 
null but greatly decreases the signal 
input so it is not recommended fo 
weak-signal The lead-ir j 
brought down inside the mast to provide 
shielding. It 
a grounded 


lip over it 


sharpel! 


area 
may be necessary to slip 
shielded braid over the 72 
ohm line from the mast base to the 
receiver if the run is long. The first r.f 
tage of the should be 
shielded to prevent stray pickup. The 
signal from a 


receiver well 


output loop antenna i 
lower than from a long-wire type so a 
sensitive 


receiver is required for good 


John A. Dewar 
INVENTIONS NEEDED 


The National Inventors 
cooperation with the armed forces, has 
published a list of technical 
confronting the military service The 
list is published with the hope that th 
publicity given to these problems will 
lead to satisfactory solutions or sug 
gestions that can be developed into 
solutions. Included in the list are a 
group of subjects—not strictly problems 

where genéral technological advances 
are desirabk 


pet formance 


( ouneil, in 


problems 


This list 18 18 ued periodi- 
cally and can be obtained free of charge 
from National Inventors Council, 
U. S. Department of Commerce, Wask 
ington 25, D. C 

The following are subjects pertaining 
to the field extracted 
the list 


electronic from 


Long-life batteries 
High-power microwave oscillator 
High-frequency recorder 
Coaxial r.f witch 
Semiconductor material 
Rugged portable ammeter 
rietion unit 
batterie 
radio equipment 
lectronic telegraph printer 
High-quality synthetic 
High-power electr 


juart ry 
on tube 
Radiation measuring equipment 
Method of heating dry batteri« 
High-voltage power 

Memory circuit 

Homing navigation system 
Ultra-lightweight antenna mast 
Converting 


heat into electrical energy 
Converting light into electrical energy 


Improved electrolytes 








AIREX'S NEW AUTO-FOCUS 
1955 CHANNELOC 630FA4 


Up to 200 Miles Reception * Hi Goin 
Cascode Tuner * 4 Microvolt Sensitivity 
The Perfect Chassis for Fringe Areas 
New Exclusive Advancements 


© Picture always in focus © Hi & Low Sy 
fier © Channeloc-Locks picture & sound c 
© Drift free operation © Automatic Freq. ¢ 
© Gated A.G.C. © Fringe Area Control ® F 
Picture Bandwidth © Phono connectio 
© Efficient Retrace Blanking © Automati 
ness Control © Full Focus Cosine Yoke * F use 
Power Supply © Molded Plastic Condense 
Tubes in Video 1.F. © Handles up to ‘ 1 
© improved Syne System © Auto former fly back 
© Improved Video amolifi 
cation © Heavy Duty Power 95 
Transformer . improved 
Less CR Tube 
& Bracket 


R 


Horizontal Sweep © Full 
range 12” Loudspeaker 
© 4 Microvolt Sensitivity . 
® Ready for UHF Stations 12” 4iF S 
@ Size 22 2 i Tube Mtg. 8 
ew 2 I M t 1 $6 5s 

Detailed Service Manual & Schemat $i< 





Combination Saving TV Picture Tube: 
FA.4 Chassis ‘ 


Standard Gra 
2. Tube me 522495 ized. New. G 


e 21 T 


e 24 T ‘ 
PLASTIC MASKS | « 27” Tu 


20” and 21 $ 7.95 
24 $14.95 Send for Cc 
27 $17.95 Parts ¢ 


630-9 TV CHASSIS FOR 24 & 27 TUBES 


@ Channeioe-Picture & sound locked 
drift @ Reception up to 200 miles @ 90 4 
tion—22 KV hic voltage p « f y ’ 24 
& 27” rect. tubes @ Phono connect t 
chassis @ Adaptabie for color @ RMA gq 


$ 79° With 12” | TUBE MTG 


Hi-Fi RCA BRACKETS 
Speaker $9.95 
RECORD CHANGER SAVINGS 
fiaiel t er 
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171 Washington St., N. Y. 7 co 7-5218 








INSIST ON 
THE GENUINE 


the 10 WAY WRENCH 


WITH 1,001 USES! 


ONLY QBs 


Small head for hard-to 
reach places . . . Fits all 
hex nuts & bolts from 

%” to ",", plus : 
Ye” $q. Finest made, // 
rugged, alloy con yy 
struction, hard 

chrome finish 


Slightly higher 
W. of Miss 


4" x1 
overall 


AT YOUR JOBBER 


If he cannot supply, write to 


J.E.S. CO. 


111-47 Lefferts Bivd 
S. Ozone Park 20, L. 1, W. Y. 








WATCH FOR OUR MARCH ISSUE 
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Protect \your 


HAROLD REED* 


lby 


WAS quite proud when I got 
first transistor. None of my 
ciates could claim ownership to one 
of these intriguing and I 
proudly related what I knew of its 
characteristics and applications, empha- 
low voltage and 
and how 


my 


ASSO- 


devices 


minute 
requirements 


sizing its 
current drain 
simply it could be applied in different 


81Ze, 


electronic circuits 

In my first experiment 
seemed to go well. A 
circuit arrangement was tried and then 
I experienced that sinking feeling in 
the abdomen and almost lost my pride 
and joy. Something got up, 
possibly my long 
with electron tubes (not helpful 
when working with The 
experimental circuit did not behave as 
when, accidentally, the 
came into physical contact 
with the hand, it was found to be about 
the 35-watt soldering iron 
used in wiring the circuit. The battery 
supply was hastily disconnected! 

Transistors easily ruined, 
this little fellow must have been excep 
tionally rugged It withstood the 
extremely high current flow and to this 
day still performs as 
additions to my 

This experience is 
known to experimenters in 
old days” when triode 
were selling at prices equivalent to the 
today and the B plus 
side of the power supply sneaked into 
the 6-volt filament circuit 

I resolved to attempt to eliminate 
all possible conditions that might prove 
disastrous to transistors when used in 
untried experimental circuits. It was 
decided to have complete variable con 
trol over all battery potentials applied 
This is especially desir 


everything 


more elaborate 


crossed 
due to association 
too 
transistors) 
expected and 
transistor 


TY hot a 


are but 


well as later 
collection 

that 
“good 


tubes 


increa 
similar to 
the 
vacuum 


ing 


transistors of 


to transistors, 
able if battery voltages near or 
above maximum rating of the tran- 
This condition was satisfied by 
A varia 


are 


sistor. 
the setup shown in Fig. l-a 


*Chief engineer, station WOL, Washington, D.C. 
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tion using two controls, 

individual adjustment of the 
and negative potentials of the 
is shown in Fig. 


positive 
batte ryan 


s 
L 


Pn 
positive manent device, after the correct oper 


1-b sy 


+r 


ade 
CPR wy 


ing potentials are established, mall 


: . . 
+ batteries with voltages near the cor 


rect values may then be substit 


The small 4 x 2%-inch bakelite panel for the test battery. 


(Fig. 2) on which is mounted the on 
off switch, variable control, fuse holdert 


and terminals, is equipped with two 
small angle brackets, slotted at one 
end so they may be slipped under the 
battery binding posts. The supply leads 
from the battery have spade lugs that 
also slip under the battery posts. Thus 
with the 5308 Burgess battery, used 
in this instance, the supply potential 
is variable from 0 to 22.5 or 45 volts. 
When the battery is run the 
panel and lugs may be slipped onto a 
new battery of the same type. Also, 
polarity of the output terminals of the 
panel can be reversed simply by slip 
ping the slotted brackets and lead lugs 
under the battery binding from 
the opposite side of the battery. The 
small fuse in the circuit is of the instru 
ment protection type. Available in 
many different sizes, it should be chosen 


down, 


posts 


according to the maximum current rat 
ing of the transistors in the circuit 
The current drain on the battery, 
limited by the 250,000-ohm control at 
22.5 volts, will be about 90 
amperes; at 45 volts, 180 microamperes 
Actual measured currents little 
under these Ohm’s-law figures. A heavy 
duty battery of the type shown is 
usually not required for transistor 
applications. I because this 
type is kept on hand for remote broad 
cast amplifiers and, when replaced, its 
capacity is still adequate for most 
experimental work. This idea, 
of course, is applicable to type 
battery available and even 
rent drain can be obtained with a higher 
With a 500,000-ohm 
15 volts, the cur- 


micro 


are a 


used it 


Same 
any 
lower cur- 
resistance control. 
potentiometer across 
rent drain will be around 90 
amperes; while using the 22.5-volt 
the current will be under 45 
amperes. If the transistor circuit being 
tested is to be developed into a per 


micro- 
tap, 
micro 


In dealing with untried tran 
circuits, particularly when work 
near maximum rated values, it is un 
wise to obtain these values inst 
neously. Approach them gradually. 

I considered it necessary to know 
operating values of the circuit, not 
the current flowing through a 
path in the transistor. A 
voltmeter should be used to chech 
tery voltages; d.c. voltmeters of a 
1,000 ohms per volt can be use 
drop due to 
When working close 
maximum voltage rating, be 
that this rating is not 
the load of the voltmeter ji 
from the circuit. 
ammeters or microammete) 
serted in the three 
the transistor to 
tion of the 
changes in component parts of 
cuit and adjustments. 

The layout used in deve 
transistor audio amplifier (se 
is a typical haywire breadboar: 
Nevertheless, the transistor 
tected. 

+ 


inta 


Vacuum 


voltage loading 


tolerated. 
exceeded wher 
Low-rang« 
current pat 


give 
operating conditior 


constant 


‘ cle, 2! y— 


$ 


Fig. 1—Circuits for obtaining vari 
able battery voltages for transistors. 
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Radio technicians and experimenters 
are aware of the devastating effect of 
extremely high temperatures to germa- 
nium diodes because they have been 
widely used. Transistors are similarly 
affected. Heat from the soldering iron 
must be dissipated so it is not carried 
into the transistor via the leads. If the 
transistor is being wired into a circuit 
permanently, each lead may be gripped 
between the iron and transistor by a 
pair of long-nose pliers to reduce heat 
transmission. Where transistors are to 
be used repeatedly in experimental 
circuits, the mountings shown in Fig. 3 
may prove helpful. 

To the left is shown a 
CK722 transistor with its 2 x 
and a miniature socket (Cinch 
14148 or 14273 may be used). 
Even with a socket a small soldering 
iron should be quickly. Two 
methods used to protect the CK722 in 
experimental are 
right of the picture. One 
way is to the full length of the 
leads, threading them down through 
and under a narrow strip of insulating 
material, then up through the 
end, fanning the ends for 
into any circuit, and applying cellulose 
cement to obtain rigidity. This 
prevents breakage of the leads where 
they enter the transistor. Should they 
break at the end of the strip, 
additional le can be 
without to the 
other mounting shown is a 
bakelite with three relatively 
oldering terminals The transi 
were cut to 
spaghetti tubing and 
The bakelite 
always mounted so that the 
are above the transistor 
heat transfer to 


Raytheon 
.016-inch 
leads 
Nos. 
used 
numerous circuits 


shown at the 
use 


opposite 


soldering 


also 


insulating 
soldered on 
1 he 
square of 
large 
stor 


-ads 


damage transistor 


suitable size, covered 
soldered to 
square is 


leads 
with 
the terminals 
terminals 
leads to 
minimize the tran- 
sistor. 
W hen 
into a circuit, 
polarity can easily 
permanently 
almost fatal 
transistor, the procedures 
put into effect. Since 
tried and untried transis 
been investigated with no 
END 


soldering the transistor leads 


observe battery polarity. 


Incorrect damage 
a transistor 

After that 
with my first 
described were 
then many 
circuits have 


exper lence 


tor 
transistor tragedies. 
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Fig. 2—Front and rear views 
of voltage control unit shown 
in Fig. l-a. 


Fig. 3- 
methods of mounting transistors. 


Layout used for transistor experiments. 


Miniature 


Haywire 


Photo shows (Cleft to right) a CK722 transistor 


tube 


looking 


ocket 


relative 


but 


SAVEOR 


and two 


SI1Z@s 


transistor. 
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BUY DIRECT... 
SAVE MONEY ! 


HI-Fi and 
Binaural unite... 
wired or kits! 


f low imperial Vv 
) 12-tube AM-FM 
Tuner Kit 
© Band width 
200 k ® Tuned 
RF stage @ | 
ng Range 88 
me @ Ser 
20-% 
| 


J 


y 
fe 
* 


Re 


Complete kit of parts including tubes ¢ 
pictorial and schematic diagrams $37% 


* section variabie 
condenser © Tuning - 
wide 86-108 mc © Band 
200 ke © Sensitivity 

10 microvolts 20 db © Tuned AF 
sone ® iron core tuned |.F.—disc. trans. © 
6CE6 AF. amplifier © GAB4 mixer © 6AB4 
oscillator (temp. saree * GAU6 Ist 
LF, amplifier © GAU6 2nd |.F. amplifier « 
GAUG lst limiter © GAUG 2nd limiter © GALS 
detector © cathode follower output « 
f%* y+ ae rectifier © Dimensions 9%” x 

x ” 


Complete kit of parts including AC 
power ~ F tubes, pleterial and $2950 


Frequency response 20-—20,000 CPS + .5 0B 
Wired & Tested extra $5.00 


v-5 AM 
Receiver Kit 


‘ 
' 


Complete kit of parts 
power supply, tubes 
schematic diagrams 


including AC 
pictorial and $7450 


f y R 


$4.25 


FREE CATALOG OFFER / 


Write Dept. RE-E today for free complete Approved catales | 








HI-FI FM 
for your 


Above, Hastings 





FM car receiver. 
Below, compact 


— 





antenna assembly. 


OR years the American 
motorist has listened to his favorite 
music, plays 

on an AM auto radio while roaming 

the highways and byways. Leaky power 
lines, atmospheric disturbances and un 
suppressed ignition other 
cars often interfere with his 
His enjoyment of the program material 
suffers by conscious or unconscious com 
parison with the 
production on his FM receiver at 
A line of FM broadcast receiver 
tuners for automobile installations (in 


averaye 


sportcasts, and new 


systems in 
reception 


interference-free re 
home 


and 


troduced by Hastings Products, Inc., of 


Boston, Mass.) may well bring auto re 
the 
models are 


home quality level 


The 


ception up to 
Four different 
CT-6 and CT 
tuners using the 


made 


power supply and au 


dio amplifier circuits of the automo 


6AG5 1" I2AW6 . 


12 (conversion types) are 


12AT7 


bile’s 6- or 12-volt AM radio 1 
The PS-6 and PS-12 are complet« 
broadcast 
and 12-volt d« The 
of a tuner separate 
supply and audio chassis and 
fidelity 8-inch PM speaker for r 
mounting. The audio output cir 
push-pull 6AQ5’s (or 12AQ5’ 
volt model) and a 12AT7 phase 
in a high-fidelity circuit. Resp: 
said to be flat within 1.5 db fron 
20,000 cycles. Total distortion 
than 0.5% at normal li 
and less than 2% at full output 
feedback voltage is tapped off 
ondary of the output transfor 
fed to the 
The tuners and receivers c« 
87 to 109 me An r.f 
pair of cry 


receivers 
supplies. 


operating 


chassis, a 


tening 
phase inverter 


ampilil 


i.f. amplifiers, a 


6BE6 » I2BE6 


wiKER 


Ar} —$ He 
WY tt wt 





the fo 


<+ $n 


» rf. and a.f.c. circuits in the Hastings FM automobile radios. 


6AG5 02 l2AW6 


AM 





1 


+ 


str 
abe 


| 








Fig. 2 


Four germanium diodes replace tubes to reduce drain on the 


battery 


RADIO-ELECTR( 





NIC 


< 


limiters and a Foster-Seeley discrimi- 
nator provide 2 microvolts sensitivity 
with full limiting at 5 microvolts input 
Automatic frequency control minimizes 
drift and simplifies tuning. The if. 
bandwidth is 200 ke with adjacent-chan 
nel response 60 db down. The discrimi 
nator feeds a 12AT7 2-stage voltage 
amplifier and bass-boost tone-control 
stage through a standard de-emphasis 
network. 

The tuners and tuner chassis of the 
receivers are identical. They are un 
usually compact, considering the num 
ber of tubes and the circuitry. The 
cases, designed for suspension under 
the dashboard, are 6% inches wide, 4 
inches high and 9% inches deep, includ 
ing control knobs and a power plug in 
the rear. The PA-6 and PA-12 ampli 
fier-power units measure 7 x 6 x 5% 
inches and are mounted on the firewall 
behind the dashboard. 


Circuit features 

Fig. 1 is the diagram of the front end 

ed in the sets. The tube lineup de 
pends on the battery voltage. Models 
for cars with 6-volt batteries use a 
6AG5 r.f. amplifier, 12AT7 oscillator 
and a.f.c., and a 6BE6 mixer. The 12 
volt models use a 12AW6 r.f. amplifier 
and 12BE6 mixer. A reactance-modu 
lator type a.f.c. circuit shunts the oscil 
lator tank circuit. A d.c. control volt 
age from the discriminator varies the 
effective reactance of the a.f.c. tube to 
hold the oscillator on frequency. The 
amount of control is carefully engi 
neered to minimize drift without per 
mitting a strong signal to capture the 
receiver and make it impossible to tune 
in a weak station on an adjacent chan 
nel. 

The mixer feeds a conventional 3 
tage 10.7-me i.f. amplifier using 6AG5's 
or 12AW6’s, depending on the heater 
voltage. A pair of germanium diodes 
(Fig. 2) are used as limiters. D1 is a 
dynamic limiter and D2 is a positive 
peak clipper. The diodes are biased by 
an R-C network that provides a vari 
able threshold extending down to the 
level of the weakest signals. This com 
bination provides efficient quieting and 
suppression of interchannel noise 

The audio detector is a Foster-Seeley 
discriminator using a pair of german 
ium diodes. The d.c. component of the 
discriminator output is filtered and 
used to vary the reactance of the a.f.c 
tube. The a.f. output of the discrim 
inator goes to the 2-stage 1ZAT7 volt 
age amplifier and bass-boost tone-con 
trol circuit, then to the audio circuit 
of the AM receiver or the high-fidelity 
amplifier in the deluxe installations 
The latter type can be supplied with an 
Altee 400-B, University 308, Electro 
Voice SP&8B or equivalent 8-inch speake1 
with escutcheon plate and grille cloth 
for mounting on the rear deck 

A special nondirectional antenna for 
ise with these receivers and tuners con 
ists of a tuned circuit imbedded in a 
thin transparent plastic strip that is 
fastened on the side of the car’s wind 
shield. END 


FEBRUARY, 1955 


\ 


FULL VALUE 


Mig. Company 
HT COLORADO STREET PASADENA 8, CALIFORMIA 
“Where AcCurac) ‘ 





SAVE $1.25! 
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and equipment. It 
better re 
how to 


how to serv 


shows how 
at 
build your own; 


to get 


sults lower cost: 


HIGH 
FIDELITY 
TECHNIQUES 
By John H, Newitt 
Staff, Maas. Inst 
of Technology 
494 p 
203 illus 


Price $7 


ice hi-fi equipment; discuss 
es all details of components 
compares different methods 

AND IS CRAMMED 
FULL OF HOW-TO-DO.T1 
TIPS AND IDEAS. 


ANSWERS YOUR HI-Fi QUESTIONS 
...+ Helps you get top-notch results! 


ges, 


50 


How t 
Hi 
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Adjusting 


listortion Getting 
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type 
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enclosure 


The " rey 
tweeter md- ohng materials 
Special 
feedback and how 
hints Min 
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noise Ne 
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FM circuits 
players; Av 


onstruction 
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ling rec 
ers jase-reflex calculations and 
data and equal 


novel t 


tical horn design 
ind how to ay 1 it; a 
literally do other 


zens of subjects 


Order Uigh Fidelity Techniques in coupon today 


for 10-day FREE trial! 





Oscilloscoy 
for 


mines" 

who 
fully—and here is 
REALLY SHOWS 
In clear easily 
termes Mo 
and Their Uses explains when 


MODERN 
OSCILLOSCOPES 
AND THEIR 
USES 

By J. H. Ruite 
of Allen B. Du 
Lab 
326 pages 0 u 
Price $6.00 


ft that 
you How 
understood 


dern Oscilloscopes 


where and how to use the os 
cilloscope 


how to waLerteS 


interpret 
how t ise y 
handle all sorts of 
faster and better 
moplicated the This 
brass tacks’’ in showing how 
you see exactly | 
AM 
ibles 


lots 
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scope to 


be easier 
book lown 


oscilloscopes oper 
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No « gets right 
ale 


use them in lab w and 


and 
handling 


types of television serv 
locating trot 


tough alignment 


A complete guide to the 
HANDIEST INSTRUMENT OF THEM 


operation is ule as simple as 
where 
how to mak n 
ponents 


how t t ' 
ANALYZE PATTERNS $70 
patte make 


Practice from it 10 days PREE. 


(iscilloseopes in coupon 


AK 
and the ’ 


bes 


illustra 


things doub ur 


dozens of 


Order Modern 








Here’s How to BREAK INTO 
RADIO-ELECTRONICS! 


More people now in 
Radio -Television-Electronics 
got their basic training 
from this book than any 
other of its type! 


rard 
PHYSI¢ 
More » 
Wa il 
for h 
basic 


RADIO 


Radio Physics 
Course 
(,? 


PHY> 


th arket 
it 
n with ul my j 
and far 
buy better 
the 


training 


price Ack men who know 


nning 


10 full days 


in coupon. 


Study from it for Specify RADIO 


PHYSICS COURSE 


FEBRUARY, 1955 


FAST! 
EASY! 
R-l-G-H-7/ 


DON’T THROW OLD 
RADIOS AWAY! 


Let this biq Handbook 
show you EXACTLY HOW 
TO FIX THEM 
fast and r-i-q-h-t 


By 
GHIRARDI 


ry 

nade 

by 202 mirs 

from 1925 te 
1942 


Airline 
Apex 
Arvir 

Atwater Kent 
Belmont 
Bosch 
Bru 


Clarion 


newick 


Crosley 


RCA 
Silvertone 
Spart 
Stromberg 


and over j RADIO TROUBLE 
HANDBOOK in 


PREE 


a hundred HOOTER 


cou 


more! trial 


Peewee eee eee eee ee 


r Dept. RE-25, Rinehart & Company, Inc. 
232 Madison Ave., New York 16, N. Y. 


on Ghirardi's Radio & TV Receiver 
TROUBLESHOOTING AND REPAIR 
price $13.25 you save $1.25). Payable at 
months until $12 has been paid. if not satisfactory 


rate 


Radio & TV Receiver 
CIRCUITRY & OPERATION....... 
Radio & TV Receiver 
TROUBLESHOOTING & REPAIR 
BASIC ELECTRONIC TEST 
INSTRUMENTS ' 
MAGNETIC RECORDING 
if cash is sent with order, 
To order OUTSIDE 
other books, add S0¢ each 
for cash only iny book 


$6.50 
$6.75 


$4.00 
$5.00 
we pay postage 


to above prices 
may be returned 
Name 

Address 


City, Zone, State 


[] Check here for MONEY-SAVING COMBINATION OFFER. 
CIRCUITRY 
Price only $12 f the tw 


Check here to order INDIVIDUAL BOOKS 


same |0 day re vilege 


US A-—Special combination offer 


Receiver - 
Regula 


fe three 


AND PERA ‘ & TV 
{ $2 afte 


ret t x ming 


PIX-O-FIX TROUBLE-FINDER 
GUIDES (Nos. 1 and 2 

HIGH FIDELITY TECHNIQUES 
MODERN OSCILLOSCOPES AND 
THEIR USES 
RADIO TROUBLE 
HANDBOOK 
RADIO PHYSICS COURSE 


SHOOTER 


813.00 4 
three 
and 


handling 
10 da 


for 


in 
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professional 
tube testers 
by EM¢C 


featuring... 
Lowest Prices 
Precision Construction 
Widest instrument Choice 
Advance-designs 


EMC MODEL 204 
Tube — Battery — Ohm Capacity Tester 


Easy, direct readings for all tubes from .75 to 
117 filament volts + Flexible four-position 
lever-type switches positively protect 
against obsolescence «+ Large, 442” three- 
color, “reject-good” scale meter » Checks 
batteries under rated load + Uses emission 
test + Checks continuity, shorts, Ss and 
leakages «+ Line voltage control for varia- 
tions from 105 to 135V. + Checks resistance 
to 4 meg. ohms, capacity to 1 mfd., leakage 
to 1 meg. ohm « Easy-to-use roll chart- 
Handsome, hand-r oak carrying case 
with removable cover. 


EMC MODEL 205 Emission Tube Tester 
Standard emission method accurately checks 
all tubes (with filament volts between .75 to 
117V.) + Individual sockets « Compensates 
for line variations between 105-135V. « Flex- 
ible four-position lever-type switches posi- 
tively protect against obsolescence »« Checks 
continuity, shorts, opens and leakages 
Large, clear, 442" three-color, “‘reject-good” 
scale meter « Handsome, hand-rubbed oak 
carrying case with removable cover « Easy- 
to-use roll chart 


EMC MODEL 206 

Mutual Conductance Tube Tester 
4%” three-color meter with calibrated mi- 
cromho and “reject-good” scaie checks mu- 
tual conductance and gas content «+ Plate 
current sufficient to check emission and 
mutual conductance « Flexible four-position 
lever-type switches positively protect 
against obsolescence + Easy, direct, read- 
ings for all tube types + Individual sockets « 
Instrument fuse a from panel front « 
we roll chart + Handsome, hand- 
rubbed oak carrying case with removable 
cover 


MODEL 204P 

i.) $55.90 

MODEL 204C 

(counter case) 
$54.90 

MODEL 207 

204 Tester with 

extra large 

7 y%” meter 

for counter use. 
$65.90 


MODEL 205P 
(ill $47.50 
MODEL 205¢ 
{counter case) 


$46.50 





MODEL 206P 
(i) $83.50 
MODEL 206C 
(counter case) 
$79.50 





New 
EMC MODEL 208 Portable Tube Tester 


Requires nosupplementary equipment ¢ 
Completely tests all tube types for quality, 
shorts, leakages, filament continuity and 
opens between any two tube elements + Ad- 
justable line voltage visually assures accu- 
rate quality testing « Space saving, portable 
case, 542" x 6%” x 2%”, fits serviceman’s 
“caddy case’ « Individual sockets « Matches 
Hi-Fi tubes « Comes with detailed instruc- 
tion book and tube listings. 


200 LAFAYETTE STREET NEW YORK 12, N.Y. 
EXPORT OEPT.- 196 LIBERTY STN. Y. 


MODEL 208 
till $24.90 
MODEL 208P 
(Oak carrying 
case $27.90 
MODEL CRA ipi« 
ture tube adap 
ter for 204, 205 
viel.) $4.50 
(CTA for 206 
$9.95 


‘sagt 


write Dept 
RE.2 for your 
copy of complete 
catelog TODAY! 
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AMPLIFIER, 
lel MLA, ha 


reuit ae 


TV BROADBAND 
Blonder-Tongue n 
low-noise 1sCcO 

livering more thar $7-db 
on all v.h.f 
tube 


gain 
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n gh band and 
three tube n low. Maximum 
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operate yt 
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band. Response flat over both 
v.h.f with le than 0.75 
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for color TV, per 


use of a 


band 


range 
mum result 
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long-line system Blonder- 
Tongue Laboratories, Inc., 526 
North Ave Westfield, N. J 


number 
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HI-FI 50-WATT POWER 
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load 
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are used 
Equipment 
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receiver 


impedance matche 
ceiver Line tay 
ceiver’s 300-ohm ant« 
completely  isolat 
against 
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Corp., 26th and D 
Philadelphia 46, Pa 


ceiver 
Electronic 


HI-FI AMPLIFIER 
plifier remote cor! 
comb Clasar 
fjudi-Balance whict 
user to find 
pre ing a butt 


operating at 


tion Less thar 
up to 10 watt 
at 20 watt 
response, witht: 
10,000 cycle 
controls; ba 
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Newcomb 
| 


an plifier Audio 
Products Co., 6% 
Ave Hollywood 


HI-FI AUDIO AMPLIFIER 
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preamplifier 
fier DD 
witches pre 


rect 


of treble ro 

turnover. Loud 
nd dual leve 

for three input 
Frequency 

15 to 20.000 evel 


put Total har 
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less than 1° 
distortion les 
Hur 
db helow 
Pilot Radio 
t., Long | 


Intermodulation 
s than 2% at rated 

and noise level 

rated output 
Corp., 37-06 36th 
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output 


ae ROTOR, 
sofa 


illiance K 
rand a 


or 


t mou 
control box placed 


AN- 
Rear 
or 


HANNEL V.H.F. 
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reflector 
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better 
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approximately 2 r.p.m. 
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LIGHTNING ARRESTER, JF'D 
17/30, for v.h.f. and u.h.f. uti 
lizes new material with less ca 
pacit and le inductance better 
which results in no line loading by 
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weatherproof plastic. | Kay-Townes Antenna 
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or 3B00-oh 
operating 
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compact 


Manual 


COVERS ALL POPULAR SETS 


TV manuals have 
service material on every popul 
of every important manufacture 
helpful, practical, factory 

that will really make TV 
adjustment easy for you 
save with these amazing \ 
manuals. These giant TV 
complete circuits, alignmen 
patterns, response curves 

all recommended changes 
waveforms, and many double 
gram blueprints. Here is 
material to help you do more e» 
quicker; and priced at only $3 
manual covering a full year 
Be ready to repair any mod 
in your shop all nine TV 

in coupon below. Or try the 
manual to see what an 
you get for only $3. Send trial coupe 
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Supreme 
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amadzi Hal 
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SUPREME PUBLICATIONS, 1760 Balsam, Highland Park, ILL. 
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KAY-TOWNES 


brings you complete 


New features that make 
the K-T “‘Rear-Guarp”’ America’s 


most advanced TV Antenna! 


Quick Rig! 


* Completely Preassembled, it’s 
mechanically safe! 


THE ; 
* It snaps in place to stay in place! 
SNAP-OUT Elements are double locked in position! 
e lesat 
ANTENNA WITH THE ._— 
EXCLUSIVE G9)) DOUBLE LOCK 
FEATURE! 


Boom also folds to take less 
room in storage and for 
ease of installation. Sure- 
grip mast clamp holds in 
gale-force winds ... will not 


* No bolts or nuts to tighten on: 
elements! 


Exclusive with KAY-TOWNES 
Elements will not droop, sag or : 
fold up on a Kay-Townes An- Front to back ratio is better than 25 | forward lobe 
tenna ... they're nested ond 
double locked in position to 
stay in position. 





30° or better standing wave ratio 1.2:] average. 














THE ANTENNA DESIGNED TO REJECT UNWANTED SIGNALS FROM REAR AND SIDES! 


In areas where many local stations or stations 
from near-by cities interfere with reception, ordi- 
nary antennas cannot filter out unwanted signals 
from sides and rear ... BUT the KAY-TOWNES 
REAR-GUARD, with a front to back ratio far in 
excess of 20 to 1, is designed for this particular 
job ... to give quality reception even in prob- 






lem areas. 


~ 











ANTENNA COMPANY 





|... for Performance look to KAY-TOW NES! 


TENET | 


Add to the REAR-GUARD'S pin point selectivity 
such exclusive K-T features as double locked and 
nested elements that cannot droop or sag, Sure- 
Grip Mast Clamp that holds in gale-force winds 
a a a: ee 
tion and wood dowel pins and crimped ends that 
relieve metal fatigue due to vibration ... they all 
add up to America's most wanted TV Antenna. 
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FPRINGE-AREA 
W eles 


gain on all v.h chant Vv 


ANTENNA, 


anre entor na nign 


acle 


mize 


feed rece ‘ 
clear f 


Weleo Manufacturing 


pieture 
area 


100.000 


H.F. CONVERTER, Alli: ‘ ohr Mea 


! mooth 


operat 


model tie } 
fi 
r 


e amp! ficat ‘ ine Il 
good recep 
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Co,, Alliance, Oh 


Lior t i 
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Bar ft 


pr ‘ 


Burlington, lowa ymmeter 


‘ uxial tur megohm 


tronics, King 


two washer type thermis- 
tor uitable for 


100.000 evcles 


ton Harbor 20, Mich. 


Pon 


ranges: O, ech-Maater 
, 150, 500, 1,500 volt fier and 


maximum on a. Je 


range from “1 to ,) ; ee 


ohn and l mex ‘ t . } dificat 
ures 0.1 ohm to 1,000 


Franklin Elec- , ‘te ail D 
t., Franklin Park, , mam 


NEW KIT, General Cement Glo 


lament Reasiator Kit 


com- 


replacement 


on any well known brand of TV 


receiver 


(such a 


Motorola, 


General Electric, etc.) using se 


rie tute 


heater 


Gen- 


tring 


eral Cement Manufacturing Co., 


919 Taylor 


VOLTMETER 
model FV-1, 


KIT, 


include 


Franklin 


tube a 


PORTABLE 


Ave., Rockford, Ill. 


OSCILLOSCOPE 


embly material, test leads and KIT, Heath model OL-1 employs 


detailed assembly ma 
with gre i f 
low cale Has 


length fiers 


measurement 
curacy on 1.5-volt 


nore than 24-inch scale 


SPECIAL 64-PAGE 


HI-FI CATALOG 


Your guide to an 
easy under- 
standing of 
Hi-Fi—plus the 
world's largest 
selection of 
Hi-Fi systems 
and components 


This 64-page book shows you how to 
select a Hi-Fi music system at lowest cost 
Tella you what to look for in each unit 
and shows many handsome, practical 
installation ideas. Offers you the world's 
largest selection of complete systems and 
individual unite from which to make 
your money -saving choice. To understand 
Hi-Fi, to own the beat for less, you'll 
want this Free book. Write for it today 


ALLIED RADIO 


cc- America's Hi-Fi Center 
| ALLIED RADIO CORP., Dept. C-25 
100 N. Western Ave., Chicege 80, Ill. 


C) Send FREE High Pidelity Catalog 


Zone State 
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form all utility 
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operation up to 
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complete with all 
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structions ar 
ockets, and t« 
Tech-Master Corp 
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1] ored handle t 
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four in- 
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redesign« 
date U-bracket 
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permits attach 
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of a projector 
ing top adapte 
tools, Base sta 
for support 
speakers ever 
wind conditior 
eral hundred ; 
extension of 
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MOTORLESS TV ANTENNA 
360° ELECTRONICALLY 
SWITCHED BEAM 


In the fringe r sltra 
the NEW 19 M 
r : tronie ¥ yut - pe 
dinary antenna ! 
ne AR, tional new Sat UHI 
Antenna offers ‘“‘around the comes - ece 
Rotors, Provides superb «host-free 
f Serviceman'’s Array 
¢ Extreme tens! 
aluminum elements n 
tor 1 set matche 
rT wn my Beam Selects 
uP 


rv ubular TRI-X Cable 


Super UHF RECEPTION 





Covering 
Channels 14-48 
Cha 





UHF CORNER REFLECTOR 


EACH IN 
ONLY oy ad LOTS OF 6 


SINGLE LOTS $3.50 EACH 
hi rf ’ 


rr He 
y be (Te 
e fora 
. une 





FOB. CLEVELAND. OnI0 
ha ‘ 
{ 
“i « ” 
; “ 





Greatest BARGAI p 


2-Bay 16-ELEMENT CONICAL ARRAY 

Se with Hi-Band 
Adapters 

Sturdy %” Ele- 


ments 
99 in LOTS 
or 
g€acHw THREE 
SINGLE LOTS $5.30 

















pair 
in cartons 
tle rods at 614.05 
When 

rays, separately S 5.30 eact 
3 Two-Bay Arrays 

Kods $13.50 carte 
4 Bay Ultra-Fri 
Above—-Mode | 


FAMOUS ROCKET 
ZOOM-UP TOWERS 


turdy © Reliabie © Easiest Instaliatior 
nize with Rocket Zoor 

ent t ake a 

Bach section telescopes it 
> erect, sims 


4B $1.95 set 





$15.95 
29.95 


$ 9.95 30° 
19.95 50° 


(Deduct 10% discount in tots of 3 


1 S71 tre tre > 


OF CLEVELAND 


THE HOUSE OF TV VALUES 


6608 Euclid Ave., Dept. E-2, Cleveland 3, Ohic 
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inches in unfinished gumwood, 
sanded ready for staining or 
painting.-H. A. Hartley Co. 
Inc., 521 162nd St., New York 
N.Y 


BUILD 15 RADIOS 


ONLY 


AT HOME 319% 


With the New Improved 1955 
Progressive Radio “EDU-KIT” 


NOW INCLUDES 

HIGH FIDELITY, 
SIGNAL TRACER, and 
CODE OSCILLATOR /4 


@ ATTRACTIVELY GIFT PACKED 

@ FREE SOLDERING IRON é 

@ NO ADDITIONAL PARTS NEEDED 

e@ EXCELLENT BACKGROUND FOR TV 

e@ 10 DAY MONEY-BACK GUARANTEE 

@ SCHOOL INQUIRIES INVITED 

@ ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 


WHAT THE PROGRESSIVE RADIO 
“EDU- KIT" ype YOU 


The preqressive Radio 


qiingd 


INDUSTRIAL METERS, Pha 
oatror neorporate most rug 
gedized f ires demanded by 
military under specification 
MIL-M-10304, Sturdy, metal- 


*° 3 8e857"* 


Complete 


SPEAKER ENCLOSURE, 

Klipsch Rebel 3, G & H Wood, 

ha been added to their line cased, with easy-to-read front 
which already includes Rebel 4 zero adjustments. Available in 
and 5, Stems in design from the 2%. and 3%-inch round or 
square bezels. A.c. and d.c. 

Phaostron Co,, 151 Pa 

adena Ave. South Pasadena, 
Calif 


«% te 


49 PANEL METERS, Simpson, 
have four ranges in microam 
meter d.« 25-00-25, 650—0—50, 
100-0-100, 500-0-500; three 
ranges in ammeters d.c.: 0~—75, 
0-100, 0-150.—-Simpson Electric 
Co., 5200 W. Kinzie St., Chicago 
44, Ill 


JHL HLIM ZGWNOH LV SOIGVA Si 


TAPE RECORDER, Symphotone 
Klipschorn. Maximum perform- model 212, two-speed record- 
ance per cubic foot possible playback mechanism records at 
through use of the same prin 3% and 7% i.p.s. with twin- 
ciples of mirror images pro track recording head. Frequen- 
duced by walls in a roomcorner Cy response 40 to 13,000 cycles 
as in Klipschorn.—G & H Wood at 7% i.p.s. One control selects 
Products, 75 North llth St. fast, forward, standard forward, 
Brooklyn 11, N. Y¥. fast rewind and stop. Other 

controls select playing speed 


Receivers, Tranemitters, and Av 
trouble-shoot vee jos. You wilt 
license You itt learn High 
tn brief, you will re 

times the email price you Pay 


THE KIT FOR EVERYONE 


9 The Progressive Radic du- was specifica 


ADAPHONE INSTRUMENT, 
Fenton, permits listening to ra- 
dio and TV without disturbing 
others by using earpiece set in 
the unit. A 5-ohm load replaces 


in this country and abroad 
Forces Personne! and Veterar 
he Progressive Radic 
are inctuded. Ali — are ind 
and diagram. Ever 

You cannot make « " wletehe 


PROGRESSIVE TEACHING METHOD 


The Progressive Radio 
instructions are 
of Rad 


OIrgd@vue zAisszugoud 


is yun” 


Therefore you will build radios 
trate the principles which you 
according te the best pri 
record-playback, volume, on and 
off and speaker cutout. Two in- 
puts available—high-impedance 
jack for microphone and high 
impedance input on terminal 
caste for phono or radio tuner 
Webster Electric Co., 1900 Clark 
St., Racine, Wis. 


aio « 

Altogether you will b&b 
s, Amplifiers, Code On ” and Signa 
on 105-125 V. AC/OC. An Adaptor ter "S16 250 V. AC 


THE PROGRESSIVE RADIO * “EDU kit" ts COMPLETE 


You will receive every part nece 
ibe a 


° 
a 
a 
cc 
wa 
ca 
“ 
“ 
we 
oe 
o 
° 
a 
a 
vv) 
=z 
- o 
xz 
= 
t 
fat 
2 
° 
=z 
»- 
a 
°o 
a 
< 
a 
o 
a 
a 
vr) 
f 
) 


speech coil when loudspeaker co at ast, Sars nah Fey ogee fe Se 


itohe i) tide » . » . rT : . . ' i er 
is switched off. Provides hear- REPLACEMENT CARTRIDGE, ae “ye 
ing aid for hard-of-hearing lis- Turner universal phonograph Progressive Signal Tracer, F.C etlor 
— = , my oe for pickup, can be used to replace — oe ee wo 6 Comal vaso os 
night owls. as a 1d-foot ex 95% of all 78-r.p.m, picku 

95% ‘ , ps in 
tension cord Additional ear- use Available in tw lel TROUBLE- SHOOTING LESSONS 
andle } o models, T le-ehooting and servicing ar 
piece set or an earphone em- AU and A. Model AU has an ex and repair troubles “ fla and lea 
‘ ‘ Radi T 

bedded in a 12x9x2%-inch ternally mounted capacitor for 
foam-rubber pillow also avail- Jow-voltage (2.0 volts or lower 
able.-Fenton Co., 15 Moore St., 
New York 4, N.Y. 


“ten te  @eeess 


help you with any technical prebie me which 


FREE EXTRAS 


ENCLOSURE, nonresonant, for 
use with the Hartley 215 loud @ ELECTRICAL & RADIO TESTER @ ELECTRIC SOLDERING 
speaker, Has two-stage acoustic ‘ ¥ IRON a TV BOOK ae RADIO TROUBLE SHOOTING GUIDE e 
filter and measures 18 x 18 x 16 CONSULTATION SERVICE @ QUIZZES @ F.C.C. TRAINING 


MAIL TODAY. 
AYG@oOl 1IVA 


Day Money-Back , aL 
it Send "‘Edu-Kit" Postpaid. | enclose f payme { ).S.A. only): 
Send ‘'Edu-Kit" Postpaid. | enclose full pay 1 $2 5 stside U.S.A.) 
| [ 210-250 v Adapter for ‘Edu-Kit''—$2.50 
output) replacements. The ca- | Send “Edu-Kit"” C.O.D. | will pay $19.95 5 posta S.A. only) 
pe itor may be slipped off for ia tJ "| | wish additional information describing ' Obligation 
igh-voltage souleeamente, Lj Send me FREE Radio-TV Servicing Literature m 
Model A, same cartridge as AU, | 8 Nome 
but furnished without the exter- 
nal capacitor.—The Turner Co., | § Address 
933 17th St. N. E., Cedar Rapids, t - 
lowa END PROGRESSIVE “EDU-KITS” INC 


All specifications given on these pages are from manufacturer's data. | i 497 UNION AVE., Dept. RE-101, Brooklyn 11, N.Y 
(_-— = = = os son a ae eae eS ee ss oo oe a 
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's CUB a 
BEST-BAR NONE_ echnicians 


_ 





NATESA MAKES LIS! 
| To encourage the practice f 
tributor selling to service techr 
the National Alliances f Te 


only, 
Ser’ 


vision and Electronic vi 
CAPA IT tions has planned a list of | 
radio-TV service firms, Frat 
| NATESA president, report 
| The list will contain name 
genuine service business¢ 
The C-D “Cub” capacitor has members of NATESA affiliate 
proven itself the best on the market Mr. Moch explained, addins 
. hoped it might be used one 
today—by out-lasting, out-perform- ; 4 
, . distributors as the sole guide 
ing, out-selling any other replace- service shop owners. Jobb 
ment capacitor for radio or TV. For urged to restrict dealer 
consistent high quality—always that list, possibly offerir 
rely on C-D, the only tubulars with smaller discounts to some 
the built-in extras required in of customers 
servicing sets today. That’s why A Chicago list, in pre 
distributors who know, carry the TISA, is expected to be ré 
complete Cornell-Dubilier line. 


Special! ‘‘Cub-Kit’’ with bonus 


NEW YORK LICENSING 


Arguments for and agai 


plastic service dispenser. license New York City 


Ask your C-D Distributor. He’s | repair were heard at a 

listed in your local Classified Tele- hearing Nov. 30 last. Th 

phone Directory tadio Month), a local law 
by Councilmen Cunninghai 


1 ° , and Issacs, was passed by 
There are more C-D capacitors in use ate or . sek, cneety ' 
in 1951 but was later decla 


LD today than any other make tive for technical (legal) r 


% 
( »; ee te ees local law were representative 
© Corweut-Disiuier Capacitors ==" 
Television Servicemen of 
5s TH * 


PLANTS IN LAINFIELO, WN. J.; NEW BEDFORD, WORCESTER AND CAMBRIDGE (City) (ARTSNY): the 
} J sl > 
MAGS rr ViDENCcE AND wore VALLEY rR ty INDIANAPOLIS ind SANF nO AND 
PYCVAY SPRINGS N c svuss ARY THE RADIART t ney of Brooklyn, Edward 
i - 7 u ? CORPORATION CLEVELAND < . = 
and representatives of a 
out-of-town and even 


groups. The representative 


Among those favoring the 








delphia groups stated that the 
in the subject was due to tl 


SUBM that passing of a service | 
INIATURE POCKET TESTER York City would have on 
“—— 7 P | the country. 

A true subminiature tester which affords the service- Leading opponent of 
man with eight ‘test instruments’ in one, compactly Glen McDaniel, president of 
mounted in a sturdy metal case. Electronic-Television Mar 
@ Low Voltage (1000V. AC, DC) @ Aadio Oscillator se seingsy Pind oe tg 
MODEL teailee 4 High Voltage (5OKV) @ Continuity Tester nag lt tl Enger ll 

wetle GC Voltage Substitution @ Condenser Tester . : — 

@ Signal Tracer @ Visual Output Meter associations, one an alumni 
the local RETMA trainin, 
and the other a TV servic« 
Staten Island, also opposed 
while another, an appliance 


See your dealer 


op welle « «. Your answer to on the job testing with a 


small compact versatile instrument. Ideal 
for TV, sound Technician, amateur experi- 
menter and student. Catalog of EBY's com- radio servicing organizatior 
plete line of test harnesses and equipment it. In all 12 voices were heard 

free on request. of the proposition and 8 opp: 


SALES co. of N.Y. EBY is at all lead Opposition was 
130 E. Lafayette St, N.Y.C. 13 ing dealers. 


based or 
mental interference in privat« 
| possibility of political an, 


RADIO-ELECTRONICS 





TECHNICIANS’ NEWS (Continued) 


alleged 
due 


greater cost to 
to limiting of the 
ians through 
the poss 
unethical 


the customer 
number of techs 
licensing Advocates 
ibility of controlling the 
technician without the 
difficult expedient of issuing complaints 
and resorting to a court of law, the 
advaptage to the customer of knowing 
that his repairman is 
increase in pre 
in general 
was 


ni 


cited 


service 


qualified and an 
stige to the 
District 
espec ially 
nesses of legal 
that set 
a complaint 
time to 


service trade 


Attorney Silver 
explicit the 
redress, pointing 
owners would 
and take the 
testify in court, preferring 
to pocket their losses rather than incur 
the larger ones inevitable in the effort 
to bring fraudulent operators to justice. 


on weak 


out 
few 


swear out 


necessary 


UTAH ON LICENSES 
License proposals would be put before 
the State Legislature of Utah during 
the 1955 the assistant Salt 
Lake City reported recently 
This, he stated in a report to the city 
commission, appeared to be the best 
the problems of radio-TV 


session, 


attorney 


answer to 
ervit 

The report was 
ing with 
nic 


ing. 

the 
a committee 
and the local 


result of 
of service 


BBB. 


a meet 


tech 
ians 


TISA-ILLINOIS ELECTS 

The 

Association, Chicago, Il 

ly re-elected Frank J 
Service Corp.) president 
(Television Engineers, Inc 

first vice 
(Havill’ 


Larry 


Television Installation 


ha unan 
Moc h ( A ice 
Walt 
) Wa 
Rus 


vice 


Service 
mou 
K rzak 
named 
Hav ill 


ident 


pre 
rv) 


Corlew 


ident, 
second pre 
Engineer 
son (Cour 
and Mel 
TV Service) 


(Electronic 


Inc.) George 


ecretary, Hing 
TV Service) treasurer 
Brown (B & M Radio 
ryeant at 


President 


tesv 


and 
arms. 

Moch outlined accomplish 
ments of 1954 and proposed 
for 1955. These 
a third vice 
incumbent would 
membership 
NATESA 
offices. 


certain 


change included crea 


tion of pre 


act as 
dr ives, 


idency, whose 
coordinator of 
and the 


and elec 


making 


delegate alternate 


tive 


New TISA officials, left to right: 
Larry Corlew, Russ Havill, Mel Brown, 
Frank Moch, Walt Krzak, Geo. Hingson 


$2.7 BILLION SERVICE FEE 
Installation and maintenance of TV 
radio equipment for the home is 
now a contribution to the total 

RCA Executive Vice 
ident Charles M told a 
land meeting 
(Cont 


and 
major 
industry 
Pres 


( leve 


income, 
Qdorizzi 
recently 
sed on page 


120) 
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A™DYNAMUS* 
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R 
E 
A 
K 
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S 
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U 
N 
D 
B 
A 
R 
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\ 
E 
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STANDARD GUARANTEE 
ON MATERIALS 

AND WORKMANSHIP 
Illustrated Step-By- 

Step Instructions 

Furnished 


Great Names 
pYN AMU for you 


Ask your 
Favorite Dealer 


F 

0 

R 
t 
A 


IS TOLD BY OUR CUSTOMERS 


. DYNAMU head produced signifi- , 
cantly less hum and tape hiss. . .” DYNAMU DATA 
. For the first time my tapes sound ° 
as good as my best records through m) 

Hi Fi System. 


se 


Could extend useful frequency re- 
sponse 15 ke or more. . . 


fs No audible distortion such as may 
be discerned veg peaks of a phono- 


” d REPRO 
graph recording. 


1 Straight line 
ad within 2 
, except with W ' 
‘6 e is detectable xcep y f f light for 
_,. No nois a aaeltlh. « « tion qual 
ear right against the spears der to 
west in 
, A phonograph record trans + rred tate ed 
nal tsttin- 
t tape and played back ts 
0 


guishabl e from the original. 


to conve rt my tape 


ed fold- 


“ It was a ‘cinch’ t 
, h your we 1 illustrat 
recorder with y 


ers. «++ 


i Can’t tell the dujjers saoquede 
pYNAMU and 15” with my prol 


recorder. 


“DO IT YOURSELF” 


Or Factory A vihorises 


CONVERSION 


DYNAM xis 


FOR YOUR PENTRON - REVERE 
RCA +» WILCOX GAY + KNIGHT 
CONCERTONE + OTHERS 


DYNAMU MAGNETRONICS CORPORATION, Div. of the 


Maico Bidg., Minneapolis, Mins 





Superior's new 


worcos SUPER METER 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 


ADDED FEATURE: 
Built-in ISOLATION TRANSFORMER 
reduces possibility of burning out 


meter through misuse. 


28" 
TUBE TESTER 


SPECIFICATIONS: 
4, 5, 6 7, Octal, Lock- to damage a tube by inserting it 
earing Aid Thyratron socket 
Novals, Sub-minars, 


SPECIFICATIONS: 


0.C. VOLTS: 0 to 7.5/15/75/150/750/! 500/7,500 Volts 
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts 
OUTPUT VOLTS: 0 to 15/30/150/300/! 500/3,000 Vo 
D.C. CURRENT: 0 to |.5/15/150 Ma. 0 to 15/15 Amperes 
RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms 


CAPACITY: 00! to | Mid. | to 50 Mfd. (Good-Bad scale for 
checking quality of electrolytic condensers 


REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 25 Megohms 
INDUCTANCE: .'5 to 7 Henries 7 to 7,000 Henries 
DECIBELS: —6 to +18 +14 to +38 +H to +58 


ts 


The Model 670-A comes 
housed, in a rugged 
crackle-finished steel 
cabinet complete with 
test leads and operating 
instructions. 


Superior's new 


Model TV-11 


ty Tests all tubes includin 
in, Peanut, Bantam, h 
Miniatures, Sub miniatures, 
Proximity fuse types, etc 
Uses the new self-cleaning Lever Action Switches 
for individual element testin Because ail! ele- 
ments ore numbered onseedinn to pin-number 
in the RMA base numbering system, the user 
can instantly identify which element is under 
test. Tubes having tapped filaments and tubes 
with filaments terminating in more than one 
pin are truly tested with the Model TV-!i! as 
any of the pins may be placed in the neutral 


chart 


% Free-moving built-in roll 
plete data for ail tubes 

Newly designed Line Voltage Cont 

sates for variation of any Line Voltag 
105 Volts and 130 Volts 


NOISE TEST: Phono-jack 


* 


on fr 


+ 


plugging in either phones or exterr 
microphonic 


and 


tubes or 
loose interna 


will detect 
faulty elements 





The model TV.11 oper- 


position when necessary 
The Model TV.-I! 
type sockets Instead 
used for each type of tube 


does not use 
individual 


any cor bination 
sockets are 
Thus /f is impossible 





ates on 105-130 Voit 60 
Cycles A C Comes housed 
in @ beautiful hand- 
rubbed oak cabinet com- 
plete with portable cover 








90 


NET 


in this model 


type oscillator incorporated 
when the fre- 


will detect leakages even 
quency is one per minute 


EXTRA SERVICE —The Model TV-i| may 
be used as an extremely sensitive Con- 
denser Leakage Checker A relaxation 


47 


SUPERIOR'S NEW MODEL TV-40 


CRT. TUBE TESTER 


Tests all magnetically deflected 
% tubes ... in the set... out 
of the set . in the carton!! 


SPECIFICATIONS: 


Tests ALL magnetically deflected pictu 
inch to 30 inch types 
Tests for quality by the well established e 


method. All readings on ‘'Good-Bad 


Tests for inter-element shorts and le 
Good-Bad scale. Throw switch down NET 


megohms 
for all leakage tests. 1 5 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C 0. D. 


Tester comes absolutely 
complete—nothing else to 
buy. Housed in round cor- 
nered molded bakelite 

Try of the above 

struments for 10 before 

If completel at 

ay 


A complete picture tube tester 
% for little more than the price 
of a “make-shift" adapter!! 


e 
he ‘ 
wr wes h sean e 
cture tubes! 
o ak 
EASY TO USE: 


Simply insert line cord into any 110 
volt A.C. outlet, then attach tester 
socket to tube base (/on Trap Need 
Not Be on Tube). Throw switch up 
for quality test read direct 


on 


case. Only 





any in 


Moss ELECTRONIC DISTRIBUTING CO., INC 
Dept. 0-97, 3849 Tenth Ave., New York 34, N.Y. 
‘ nel me e un checked, | agree to pay d 

pay he 1 thly balance as 

balance a if ’ ” no finance t or any other 

No In pe ats ws = it is further ms 

Charees : ake — = ; ie he | inpald balan ‘ ( 

Mode! 670 Total Price $28.40 Mode! TV-al 

$7 within, 20 days, Balance $3.50 $1150 with 
for @ menths monthly for 


days 


Name 


you buy 


lafied then send down p amd ¢ 
Address 


ment and pay 
ated on coupon 
Finance 
completely 


dhe L, 
all . s 

ity Zone 

Tv 40 

within 

for 


or 
if 
return 


terest 
Added! 


satiofied 


Total Price $47.50 Mode! 
jaye ance $6.00 $3.85 
monthly 


t io 
o 6 month 


unit 


no ex necessary 


planation 





The Model 
TV-50 


-—— A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 


A.M. Radio F.M. Radio Amplifiers © Black and White TV = Color TV 








7 Signal Generators in One! 
R. F. Signal Generator for A.M. 
R. F. Signal Generator for F.M. 
Audio Frequency Generator 
Bar Generator 

Cross Hatch Generator 


Color Dot Pattern Generator 


EeEgan Ss 


Marker Generator 


SPECIFICATIONS: 


R. F. SIGNAL GENERATOR: DOT PATTERN GENERATOR (For Color TV) 


The Model TV-50 Genometer provides complete coverage for Although you will be able to use most of your regular standard 
A.M. and F.M. alignment. Generates Radio Frequencies from 100 equipment for servicing Color TV, the e addition which is a 
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega- “must” is a Dot Pattern Generator. The Dot Pattern projected 
cycles to 180 Megacycles on powerful harmonics. Accuracy and on any color TV Receiver tube by the Mode! TV-50 will enable 
stability are assured by use of permeability trimmed Hi-Q coils you to adjust for proper color convergence. When all controls and 
R.F. is available separately, modulated by the fixed 400 cycle circuits are in proper alignment, the resulting pattern will consist 
sine-wave audio or modulated by the variable 300 cycle to 20,000 of a sharp white dot pattern on a black background. One or more 
evcle variable audio. Provision has also been made for injection circuit or control deviations will result in a dot pattern out of 
of any external modulating source. convergence, with the blue, red and green dots erlapping 


dot patterns 
VARIABLE AUDIO FREQUENCY GENERATOR: 


In addition to a fixed 400 cycle sine-wave audio, the Model TV-50 MARKER GENERATOR 
Genometer provides a variable 300 cycle to 20,000 cycle peaked 
wave audio signal. This service is used for checking distortion in 
amplifiers, measuring amplifier gain, trouble shooting hearing 
aids, etc. 


The Model TV-50 includes al/ the n t frequent eeded marker 
points. Because of the ever-changing and eve reasing number 
of such points required, we decided against ‘ ystal holders 
We instead adjust each marke Pp t ga e laboratory 
BAR GENERATOR: standards. The following markers are pr le 89 Ke., 262.5 Ke 

" " 456 Kce., 600 Ke., 1000 Ke 1400 K l¢ . 00 Ke 2500 
This feature of the Model TV-50 Genometer will permit you to Kce., 3579 Ke., 4.5 Mc., 5 Me., 10.7 M } s the color 
throw an actual Bar Pattern on any TV Receiver Screen. Pattern 
will consist of 4 to 16 horizontal bars or 7 to 20 vertical bars 
A Bar Generator is acknowledged to provide the quickest and 
most efficient way of adjusting TV linearity controls. The Model 
TV-50 employs a recently improved Bar Generator circuit which 


assures stable never-shifting vertical and horizontal bars $ 
. The Model TV-50 comes abso 50 
CROSS HATCH GENERATOR: lutely complete with shielded 4 


burst frequency.) 


The Model TV-50 Genometer will project a cross-hatch pattern leads and operating instructions NET 
on any TV picture tube. The pattern will consist of non-shifting, Only 

horizontal and vertical lines interlaced to provide a stable cross- 

hatch effect. This service is used primarily for correct ion trap 

positioning and for adjustment of linearity 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C 0. D. 


lry it for 10 days before you 
buy. If completely satisfied MOSS ELECTRONIC DISTRIBUTING CO., INC. 


thon cond 911.50 and pay bal- Dept. D-97, 3849 Tenth Ave., New York 34, N.Y. 


ance at rate of $6.00 per veneee vy bey — gy agree to pay $11.50 

a 4 , within | ays an © Day per month thereafter 

onth for 6 months. No In- It is understood there will be no finance, interest or Address 
terest or Finance Charges any other charges, provided | send my monthly pay 

Added! If not completely sat- ments when due. It is further understood that should 

fied ret “ ae oe y - | fail to make payment when due, the full unpaid 
Is Te eturn t > us, nO balance shall become immediately due and payable 
explanation necessary. 
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TECHNICIANS’ NEWS 
BE YOUR OWN In can Mr. Odorizz 
AUDIO ENGINEER aed the ino 
MODEL 80 service alone was $1.4 | 


MODEL 8112 the end of 1957 will in¢ 
MODEL 8115 imately $2.7 billion 


electronic apparatu 


automation and applicat 
controls to industry, plu 
television service, the 


vice Willi Increase acco! 





] Mode! 80 has lift lid, removable ponels ” as , 
EQUIPMENT Boss reflex tuned for 12°’ owt speckers ice,”” he said therefore 


Overall dimensions; 33'4''H, 23°'w, important facet of the 


CABINET 16°°D. MBO tuner section mide: 20°'H - 
219%4''W, 1514''D. M8112, MB115 boMe structure 
volume: 6 cubic feet %" white pine 
80 eaulipment cabinet ‘ 27.0 

SPEAKER . ‘ 


" 12° specker cabinet kit 18.0 > , ; © 
capinet| *” ker cob N. H. GROUP ELEC! 


8115 15°’ speoker cabinet kit 8 The New Hampshire R 











vision Association, meeti: 
” 


Hampshire Technical Instit 
chester, N. H., has re-elects 
QO’Dowd of Goffstown a ’ 
the 1955 term. Other offic 
were Paul Frost, Concord 
president; George Bennett, \ 
second vice president; Erne 
Manchester, treasure? 


Gelinas, Manchester, exe 
ACOUSTICALLY ENGINEERED — ASSEMBLED WITH ONLY A SCREWDRIVER! tary, and anion Da 


ecretary 


FEATURING * 
THE KLIPSCH-DESIGNED MINTSE MOVES 


A meeting was held in M 
on Dec. 9, 1954, “to ors 
ciation to improve service 
rV) to the public.” The 
sponsored by the Minne 


KITS 


REBEL enclosure development entails a 
i | rt form a resonant 
cavity and slot port, to fo State Department of Busine 
chamber, and a horn coupled to the oak tn Gale on wie Manta t 
slot. The slot is loaded by the horn; the Labor. The Minnesota Tel 
proportioning of slot, cavity and horn ice Engineers is a grou} 
Se provide bass response below 100 cy- members of existing servic 
N . ° . > 
- wer wee cles which corresponds in efficiency for the purpose of launchins 
BACK RADIATION OF LOWS 1, the front-of-cone direct radiator re- wide organization. 
a sponse above this critical 100-cycle The meeting was addré 
point. There are two ways one might Gov. C, Elmer Anderson, ( 
consider the function of this horn. One Clark of the Department 
‘ , ; Development and others. H-¢ 
is a bass reflex with a horn acting as 
‘sti aetiae the mat. Suatem slated to speak, could not 
@ resisive toae © P . oF f meeting, but sent a telegran 
resonances are damped by useful agement, as did District Att 
radiation resistance while the horn of Brooklyn, N. Y. A heavy 
does not cost anything. It is already night before and slippery road 
formed by the room corner. Again, if attendance, but representative 
a full horn were added below the 18 Minnesota communities were pri 
100-cycle point bass response would as well as visitors from two Wiscon 
. ¢ »@ : oe > re of . 
be boomy and unnatural. But, in the localities. mye the idea of MINT! 
. as Ww i t wa decided 
Rebel enclosures, the cavity-port com- — ew oS eee 
ready-to-finish birch ‘ : : y-P postpone action for 90 day 
bination acts as an acoustic low pass hich ti oes tninnene : 
All kites precision-cut te size, bees pre-cut for fil A d . d e . h th , which time an informational! c: 
12” or 15° speokers, Kits include Seren plastic iter. And its design is such that low- 


loth, 9! 4 \ d, hard d would be carried out. Then a 
acovusticioth, give, sandpaper, plastic wood, hor ; ; ‘ ‘ < “tas : 

cae cently Incechone nd Galching lactee. | ene response will compare with re of representatives would b 
tiens. Write for complete cotelegs ond nearest sponse higher mn the sound scale. formulate proposals whicl 
Cabinart kit dealer 


Service Engineers and tl 


MODEL K-12 
MODEL K-15 


K.12 36.00 
K.15 42,00 





submitted for final actior 
meeting in the late spring 


Model 61, Model 63 12” speaker — $19.95 Of the approximately 
heard from during the n 
corner horn 15" speaker — $23.95 











one opposed the idea of the 
wide association Matte: 
were of course held in abe 
the consensus was that the 
would follow generally 
standards set up by NATI 


oll prices slightly higher west and south 


* Trade Mark 


KITFORMS BY CABINART Ong 


Brooklyn. N. Y. service personnel fron 
a, apprentice 
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SSB RECEIVING ADAPTER 

Many amateurs and SWL’s use the retuning necessary for good readability. 
receiver’s b.f.o. to reinsert the carrie! Reception of SSB signals is easier 
of SSB (single-sideband, suppressed and readability is greater when the re¢ 
carrier) transmissions so the signal ceiver is fitted with an SSB adapte: 
are readable. Since reinserted carrie The usual SSB adapter (commonly 
must be within 50 cycles of the correct called a signal slicer) converts the con 
frequency for reasonably distortion-free ventional communications receiver to a 
reception, the receiver’s high-frequency double superhet with a very selective 50 
and beat-frequency oscillators must be ke i.f. system. The second i.f. is sharp 
highly stable. Frequency drift with enough to permit the operator to select 
temperature or voltage changes greatly either one of the sidebands present in 
increases distortion and makes frequent the receiver’s normal i.f. selectivity 


6SB7Y (2) 


(ST MIXER 


Vv PEAR (MAK) 
\ 


y 'Opyt 
Reva * tt i 

















with high volume low-cost conversion using 
Regency RC-53 all channel UHF converter the 
lowest price converter available which 
provides conversion to all UHF channels fron 
a wide selection of VHF channels. Designed 
aS 4 primary area converter, tests prove 
excellent performance in 80% of UHF locations 


LIST PRICE $19.95 Regency, world’s leading manufacturer of TV 
accessories including VHF boosters, FM 
boosters, voltage boosters, UHF converters 


P AY Y re) U R remote TV control, high pass filters and a 
L complete line of high fidelity equipment 


REGENCY DIVISION, 1.D.E.A., INC., 
INDIANAPOLIS 26, INDIANA 





RADIO-ELECTRONIC CIRCUITS 
The 30,000-ohm plate-lo: 
for V1 provides the prope: 


yy, pedance for the S-15000 filter 
LL the input impedance is 
a standard 33,000-ohm unit 
at this point.) The filter 
pass the 50-ke carrier an: 
2.500 eycles below it. The 
curve is shown in Fig. 2 

A 50-ke signal of about 0.1 
appears on the grid of \ 
is used as a heterodyne dets 
verter or mixer) for SSB 
as a plate detector for AM 
signals. Closing S2 for SSB 
completes the cathode cir« 
the 50-ke carrier-insertik 
The oscillator circuit i a ( 
tuned by a variable-inducta 
r.f. choke. The oscillator 
to exactly 50 ke by checking 
an accurate frequency meté 
the BC-221. 

The output of the det 
passes through a low-pa 
and the two .0016-sf capa 
eliminates the 50-ke con pon 
output L2 may be a B 
S-1676 toroid or a 1-hen 
choke. The filter is terminat 
30,000-ohm volume control 
circuit of a.f. amplifier V4-b 


Parts for SSB adapter 
Resistors: |!—33,000, 2—100,000 22 
» watt: 2—220, |—470, 1—1,000,, |—5 
2—22,000, 1!—30,000, i—100,000, 2—22 

Your answer to those calls for a | waits {27,000 "-47.00\ohme, 2 ‘wat 
Capacitors: (Paper) |—.03, 5—0.! 
volts; (mica) |—1i0, 1—50, 2—I00 


0016 uf, 500 volts; (disc ceramic) 4 uf é 
Miscellaneous: |—2.5-mh rf. choke 
justable r.f. choke, !—I\-henry toroid 


inductor; |—s.p.d.t. wafer switch 
switch; |—Burnel! $-15000 filter; 2—FT 


frequency crystals (see text): 2 6SB7Y 
éSN7-GT tube. Chassis, hardware, hook 


Additional details on tl 
Perhaps you've already had calls for printed circuit replacement adapter and a circuit and det 
capacitors. Now you can offer your customers the first mass produced construction of a SSB 
capacitors for printed circuit chassis. Remember, the new Type 36 amateur transmitters aré 
plug-in tubular is an exact replacement for most of today’s new printed 17-page booklet, Single S 


circuit chassise To stock up now, see your Sangamo jobber or write direct. the Amateur, available fron 
Co., 45 Warburton Ave., 


N. Y. 


Experimenters and helen ator 


RESISTANT MOLDED CASE | ers have adapted the trar 
END FILL ipo | many uses but until now it 


applications have been limit 
entirely to hearing aids (a1 


recently). General Radio Ce« 
—_— 


+) a 
a 
— 


LEADS ARE CUT Exact replacemen! /, 7S 
AND PROPERLY in most of today ‘iS 
SPACED TO FIT printed circuit soa 


Ran . 
wh dl Ot Ol Ok Ot Oo 


Ran 


hate ithe haow 
=— 








aes 
Pi al 


SANGAMO ELECTRIC COMPANY (inci: 
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RADIO-ELECTRONIC CIRCUITS (Continued) 


entered the field of transistorized test 
instruments with the development of 
the model 1307-A audio oscillator shown 
in the photo and diagram. 

The pocket-size instrument 
x 2% inches) delivers 400- 
cycle signals at up to 2 volts 
600-ohm load for checking continuity 
of audio systems, setting operating 
levels, preliminary calibration of audio 
equipment, and many other applications 
where these standard test 
are used. The output cable terminates 
in a type 274-MB double plug. 

The circuit is a Hartley oscillator 
using a CK721 transistor. Instead of 
the usual tapped coil, its coil is wound 
in two parts to simplify the application 
of proper operating voltages. The coils 
are connected in for oscillatory 
currents by the 100-uf capacitor. The 
emitter, corresponding to the cathode of 
a vacuum tube, connects to the junction 
of the two coils. The ends of the coils 
are between and 
base (plate and grid in a vacuum tube). 
The circuit is tuned by the 1- and 
.075-uf capacitors in parallel across the 
For 1-ke operation, the in- 
ductance of the coil is reduced by 
tapping down from the ends. ; 

The 27,000-ohm resistor in the emit- 
ter circuit provides degeneration needed 
to improve the output waveform. The 
output voltage, taken from a tap on 
the coil, is measured by a 3-volt rectifier 
type a.c. meter across the output termi- 
nals. The level is adjusted by varying 
the resistor in series with the battery. 
The germanium diode sets the operating 
bias on the and provides more 
reliable operation under different bat- 
tery voltages, temperatures, and trans- 
istors. Further details appeared in the 
August, 1954, issue of The 
Radio Experimenter. 


and 1,000- 


across a 


frequencies 


series 


connected collector 


entire coil. 


base 


General 
END 


Radio Thirty-five Dears Ago 


In Gernsback Publications 





HUGO GERNSBACK 
Founder 

Electrics 

Wireless Association of America 

Electrical Experimenter 

Radio News 

Science & Invention 

Television 

Radio-Craft 

Short-Wave Craft 

Television News 


1908 
1908 
1913 
1919 
1920 
1927 
1929 
1930 
1931 


Modern 











Some of the larger libraries still have copies of ELEC- 
TRICAL EXPERIMENTER on file for interested 
readers 


In February, 1921 Science 
and Invention (formerly 
Electrical Experimenter) 


Hall Jet Relay for Recording Radio 

Signals, by Prof. Ralph D. Doner 
Grand Opera by Radio, by Nellie Gard- 

ner 
Messages at 

Radio 
Stock Brokers Find Radio Useful 
New Loud Speaking Telephone 
Radio Weather Report 


100 Words per Minute by 


FEBRUARY, 1955 


(6x3% 


Flyweight Magnemite 


Ss a 


The ideal 


recording lectures 


recorder for newspaper reporting 


field 


inter 


telephone monitoring 


reports, traveling secretary, on-the-spot 


views, reference rec rding, customer 


interviews, 


salesmen reports and secret recording 


Combines for the first time, ease and efficiency 
of operation with maximum reduction of weight 
Performs onywhere 


producing professional re 


sults under adverse conditions. Fully shielded 


fly-ball 
sures constant 
Weather-tight 


cose gives complete protection to recorder 


motor as 


hash 


governor-« ntrolled electric 


speed and freedom from 


satin-finished, aluminum alloy 


rewinds a reel of tape in less 


Electrically 


than two minutes: Immediate playback through 


earphones or external amplifier. 6 Single speed 


and 3 


range 


Speed: 
Recorde s 


measure 


two-speed models available 


> 


from ‘916 ips. to 15 ips 


weigh only 8 Ibs. with batteries and 


540" x 9 « 12 


New VU Magnemite* 


Now 


recordings 


you can « 
under 
ditions. Tapes wil 
professional a 
designed for m« 
notch efficiency 
of performance 
eration. Choice 


for every conceive 
Incorporates a mu 
meter for precise 
without earphone 
rately indicates « 
Five sing 

4 speed 
weigh ily 19 Ibs 
6'2 x 9% x 14% 
NARTB standa 
gvaranteed for One Full 


batteries 


three and 


meet 


make 
elling field 

ry back 
rder Ruggedly 
lability and top 


professional 
con 


on oll 


mited versatility 
simplicity of op 
odels available 


VU monitoring 
recording level 
Meter also accu 

A and B” 
as well as two 
Units 


atteries and measure 


available 


Higher speed models 


All recorders are 


Tear 


Write for complete technical specifications and direct factory prices to Dept. RE 





Picture Tube Booster 


@) scoop: Q ¢ 
New Life for 5 
Old Picture Tubes! 


Piug in and picture tube gets brighter. Automatic, 
no wiring. Full socket, 6 leads. For electrostatic or 
electromagnetic parallel circuits. Order Vu-Grite 
C 401. Lots of 6 or more 900 ea 


Full Range Recording 


“gqas| TAPE 


1200 ft. ree! 
reel | Piastic base 


Sac, 
ZL 














fidelity 
Lots of 


Reproduces full range sound with flawless 
Guaranteed top quality at rock-bottom prices 














6 or more only $1.79 ea 
LOWEST PRICES EVER! 
. 
Your Choice 
4 inch Square (1I'/," deep) 
SNYDER BROAD BAND YAGIS 
© Higher Gain Than Conven 


Alnico V PM Speakers! g 8¢ 
5 inch Round (1%4" deep) 


tional 
© For Fringe or Ultra-Fringe 


Produces sharp, bright pic 
tures. Hi tensil %” alumi 
num elements; 7 on low 
band, 9 on high band. Com 


2 thru 6 $9.95 
ete niversa 7-13 for 
~~ lg ’ ; : 7 thea 13 $4.95 
Write for FREE FYI Bulletin 212 


2-6 tor 








HOLESALE 
RADIO PARTS CO,., Inc. 
311 W. Baltimore St. © Baltimore 1, Md. 


“We're in 
A JENSEN 





luck 


Boss 
NEEDLE” 











earn basic electricity 
THE EASY "PICTURE BOOK” WAY! 


Just Released: 
The fabulous new 
ILLUSTRATED 
Training Course 
now used by 

the U. 5. Navy! 


Over 25,000 Navy trainees have 
learned Basic Electricity this easy, “Picture 
Book” way! Now, for the first time, YOU 
can master the basics of Electricity with 
this same “Learn~by- Pictures” training 
course! Over 900 simple, easy-to-understand 
Seyne explain every section—these “‘teach- 
ing” ctures actually make up more than 
half the entire course! No other Basic Elec- 
tricity course in America uses this revolu- 
tionary illustrative technique! You learn 
Basic Electricity faster and easier than you'd 
ever dream possible! 


already 


Here's course 


complete 


how this easy, illustrated 
works: every page covers the 
idea! There's at least one big illustration 
on that same page to explain it! What's 
more, an imaginary instructor stands figura- 
tively at your elbow, doing “demonstrations” 
that make it even easier for you to under- 
stand, Then, at the end of every section, 
you'll find review pages that highlight the 
important topics you've just covered. You 
build a thorough, step-by-step knowledge 
at your own pace — as fast or as slow as 
you yourself want to gol 


Sponsored by the Navy to turn out trained 
technicians in record time, this modern 
course presents Basic Electricity in a simple 
way that everyone can grasp — regardless 
of previous education! Every phase is made 
instantly clear — explained in plain, down 
to earth English — with hundreds of easy- 
to-understand illustrations to help you! 


Volumes 1 and 2 of this outstanding illus- 
trated course cover DC components and 
circuits; Volumes 3 and 4 cover AC com- 
ponents and circuits; Volume 5 covers AC 
and DC motors and machinery. 
Home Study Without Correspondence 

This course is so different, so complete — 
there's no need for t usual letter writing, 
test taking, question and answer corres- 
pondence! You learn at home — at your 
own pace! 


Send today for this exciting new Basic Elec- 
tricity training course — you risk nothing! 
When you receive the 5 volumes, examine 
them in your own home for 10 full days. 
If, at the end of that time, you're mot 
completely satisfied, simply return the books 
to us and we'll gladly refund your full 
purchase price! Total cost for the 5-volume 
course is only $9.00! In Canada, prices 
approximately 5% higher. 


ORDER TODAY! 


“Basic Electricity” is sold by mest parts job- 
bers and book stores. if YOUR dealer doesn't 
have these books, mall this coupon te us! 


a ae ee oe ee ee ee ee ee ee ee oe ee 


4 JOHN F. RIDER PUBLISHER, INC. 
480 Canal Street, N.Y.C. 


Please RUSH me sets of “Basic Elec- 
tricity” @ ; per . | understand 
that I may return the books within 10 days 
and receive a complete refund of my full 
purchase price. 


§ Nome 








go & Stote . 
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G.D.O. 


The grid-dip oscillator described in 
the June, 
you shou 
separate 
disabling the 


1954, issue works swell. Can 


how I 


oscillators 


can add a 6C4 as a 


with a switch for 
circuit so it can be used 


as an absorption wavemeter?—R. F., 


Truro, Nova Scotia 


Here is the diagram. In it the 6E5 is 
used as a vacuum-tube voltmeter to 
measure the voltage on the grid of the 
6C4 oscillator. When the switch is 


eh 
De ‘Ow’ 
‘at 

¢ 


4 


1 we 


aS 





MODIFICATION 


Open! 


plate 


closed, the 6C4 oscillates 
switch removes the oscillator 
age. The grid-cathode circuit of 
acts as a diode rectifier with 
resistor as the load. The 65 
this voltage when the unit i 
wavemeter. Try different valu: 
grid resistor and use the valu 
highest sensitivity. 

The phone jack permits the stru 
ment to be used as a diode monitor or a 
an oscillating (regenerative) detector 


YAGI ANTENNA QUERY 


I am having trouble matching a 10- 
element home-made Yagi antenna to a 
800-ohm transmission line, using %- 
and f-inch tubing in a 2-conductor 
folded dipole, Please tell me what spac- 
ing to use between the dipole conductors 
when the antenna resistance ia 20, 15, 10 
and 5 ohmsa.—G. A., Uniontown, Pa. 


The impedance-transformation nomo- 
grams in The Radio Amateur’s Hand- 
book and Sylvania News show that the 
conductors you have selected are not 
practical for the stepup ratios you de- 
sire. Your conductors have a diameter 
ratio of 4 to 1 so the center-to-center 
spacing is 0.775 inch for an antenna 
resistance of 10 ohms, 0.85 inch for 15 
ohms and 1.075 inches for a 20-ohm an- 
tenna, Subtract the sum of the conduc- 
tor radii from the spacings indicated 
and you will see that they will be diffi- 
cult to attain. 

The best bet is to increase the ratio 


A.F.C, FOR 


The November, 1954, issue carried an 
article describing how a.f.c. can be 
added to FM tuners. The reactance tube 
for this circuit is a 6K4—a subminia- 
ture type that is expensive and difficult 
to locate. Please show how I can substi- 
tute a more common and leas expensive 


tube.—J. L. J., Highland Falls, N. Y. 


of the conductor diameters to at least 7. 
Higher ratios increase the 
spacing and make it easier to attain and 
hold. If you substitute No. 8 aluminun 
ground wire (approximately 0.13-incl 
diameter) for the smaller conductor, 
the ratio is 7:7 and the spacings 
0.865, 1.105 and 1.43 inches for 
nas of 10, 15 and 20 ohms, respectively 

You can obtain the same 
increasing the diameter of the larger 
conductor to 2 inches. The 
center spacings are 7, 9 and 12 time 
the diameter of the smaller conductor 
for impedance stepups of 30, 20 and 15 
times, respectively. 

The nomograms do not 
impedance stepups higher than 30 so for 
a 5-ohm antenna you can use dipole con- 
ductors to step up the impedance to 150 
ohms and then use a quarte 
length transformer to double the result 
ing impedance to match a 300-ohm 
lead-in. 


conductor 


are 
anten 


result by 


center-to 


prov ide for 


wave- 


FM TUNER 

The 6K4 was listed in more than one 
1954 parts catalog, but appears to have 
been dropped in 1955 issues. The 
grams at a and b show typical react 
ance-tube circuits using a 6J6 and a 
6AB4 or half of a 12AT7. In some sets a 
small amount of fixed bias is applied to 
the cathode of the circuit at 6 through a 


dia 
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HOT as the new veeDXer 


THE ALL CHANNEL (vhf) ANTENNA THAT BEATS “Fly, ALL 





This revolutionary antenna, an 18 element 
composite yagi, is the most powerful of 
any all channel VHF antenna commer- 


cially produced. NOW you can receive ANTENNA ROTATOR 


picture perfect reception on all VHF 


Team together the new VEE- 
D-X Rotator with the new VEE- 
D-Xer anten@@,for matchless 


channels comparable to a single channel 
10 element yagi. When all others have 
failed, install a super power VEE-D-Xer 
for the finest reception. 


HIGHEST GAIN 


reception of ALI)V HF channels 
on the air, if @ll directions 
NOW and in the ferure. 





ELECTRONICS INC. 
ROCKVILLE, CONN 


Please send me specification sheets on 
[) Vee-D-Xer Rotator 


NAME 
ADDRESS 
STATE 


FEBRUARY, 1955 





"To find and follow 
the better way” 


Complete line of 
"Full Vision” 
Microphones 
D33 Broadcast 

D-22 Public Address 


Replacement Phonograph 

( artridges \o 

INSIST ON AMERICAN FOR QUALITY 
Send for FREE Catalog 47 





QUESTION BOX (Continued) 


27,000-ohm resistor from the 130-volt B 
plus line as shown by the dashed lines, 


66 10 STATOR OF O5C TUNING CAP 
< 


an oor 
}—7- AAA - 
h i ro 


+275~ Mov 


5 Sin 410K FG OC CONTROL VOLT 
heed Oaas ReaeL \; _—_———e 
| Ot 9 
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4 


GAB4S 08 1/2 1ZATT go sen 
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HI-FI CRYSTAL TUNER 


While thumbing through back issues 
of RADIO-ELECTRONICS I came across an 
ad describing the Miller bandpass t.r.f. 
AM tuner kit. The description sounds 


so interesting I'd like to construct one 
of these tuners if you will print the 
circuit Jods Ma Oe John’s, Newfound- 


land 


This unit was designed for high- 
quality reception of local broadcast sta- 
tions. The double-tuned bandpass circuit 
uses negative mutual coupling to pro 
vide adequate selectivity. Bandwidth is 
approximately 25 ke at 2-db points 
when measured at 900 ke 

The crystal diode develops between 


.056 and 0.5 volt on stations within ai 


radius of 20—25 miles when used with a 
good outside antenna 75-100 feet long. 
Ll and L2 are Miller 242-A antenna 
coils and L3 is a type EL-55 negative 
mutual coupling coil. A volume control 
can be connected as shown by the dashed 
lines. Break circuit at X when installing 
volume control. END 





Response to our query on 
continuing the Question Box 
has swamped our staff with 
questions. If you don't get 
your answer in a month or 
so, don't worry—we'll get to 
it in time. Incidentally, the 
Question Box will continue. 














See 
the Hew 


LA-75 
Arrester 


Make installations the easiest, 
fastest ever. 

Slip any standard lead-in 
under its new twin-lead grip, 
tighten wing nut—the job is 
done. Another Radion first. 
Ask your distributor now. 


\ i a 


\\ 
aGIon 


The Radion Corp., Dept. G. 
1130 W. Wisconsin Ave., Chicago 14, Ill, 


TELEVISION 


B.S. DEGREE IN 27 MONTHS in red 
TV engineering—VHF, UHF, AM and FM 
use over $100,000 worth of equipment 
large commercial type transmitters 
Intense specialized course includes str 
mathematics, science and advanced 
radio and TV 

Hundreds of young men each year are ea 
neering degrees in this recognized instit 
any quarter. Many earn a major part 
in this industrial center. Low tuition. ¢ 
struction. Thorough, intense,. practice 
Also B.S. DEGREE IN 27 MO 
Chemical, Civil, Electrical and Mecha 
neering. G.|. Gov't approved. Enter Ma 
Sept., Dec. Free catalog. ENROLL NOW 


INDIANA TECHNICAL COLLEGE 


1725 E. Washington Bivd., Fort Wayne 2, Indiana 


OSCIL-O-PEN 


remely convenient 





1 ' 
wer 


® Law it et 1 by Signal ® 


GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 








$3.00 
FOR CARTOON IDEAS 


RADIO-ELECTRONICS prints several radie 
earteons every month. Readers are invited te 
contribute humorous radio ideas which can 
be used in cartoon form. It is mot + 

that you draw a sketch, unless you wish 


Address 
RADIO-CARTOONS, 
RADIO-ELECTRONICS 
25 West Broadway, New York 7, N.Y. 
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WE ARE SHARING the success of our products WITH YOU 


as a CUSTOMER'S DIVIDEND in the most SENSATIONAL PRICE SLASHING EVER! 


puldyonoon) (— CUSTOM-BUILT CABINETS ¢ 630 ‘TV SETS 


SUPER DE LUXE 4 LEADING STYLES in genuine mahogany or d 10% extra) 
® Ready drilled for any # 6430 TV chassis and cut tr any 16”, 17° 
31-TUBE Ready drilled = sis and curout for any 16" 


19”, 20” or 2 picture tube at extras in f{ pplie with 


#636 TV CHASSIS undrilled knob panel for any other TV sec © EVERYTHING NECESSARY 


for am easy pertect chassis and CRT assembly : i * bach cabinet 





is delivered complete as pictured with mash f glass, mounting 


#630 SUPER DE LUXE 31-TUBE TV KIT brackets, backboard, backcup, hardware and assem structions ® Each 
Engine pores in strict adherence to the genuine RCA cabinet is shipped in an air cushioned carton f FACTS RY to YOU! 
5630 wided features @ @ @ OPERATES 16” to 
-~ Peoruen TUBES © ¢ @ CASCODE TUNER © © © 


SINE YOKE @ @ e LARGER POWER TRANSFORM n-38°, W-26". D-22" The MAYFAIR The MANHATTAN 


PK ¢e @ KEYED AGC e 8 ® 1 STEARER 0 © © 
CONDENS ERS id RES! Te RS at A pacities 91 
te "'y ea COMPLETE. r oF . 
hing i luded 


PARTS AND Tunes Fs 
‘ 


"ETE Mah uty cin ay tp oon Aaa TN The FUTURAMIC 
-99 
ae. 
L; s ° 199 ‘al 
eli TV CHASSIS 


LICENSEL UNDER RCA PATENTS 
COMPLETE. mABY To rue IN AND 2 ir 
aracteristi d features to the TV KIT 
e @ Man ufactured conpaialll y us by nationally 


Macturers @ WN ‘ rts ’ xpense 
ake 








ed in rkmanshit ' aterials, to 

o SUPER DE ‘LUXE TV CHASSIS the Best obtai 
clarity and l-around-performance 

eption better than il ach 


able 


igned and air-tested @ All parts carry the 


sarantee @ Our ma ‘ usi 8-37", W-28", D-2414" 


ie Sieeare a $79.34 $98.70 93:8 
a 


H-40", W 


a 
( NATIONALLY KNOWN BRAND PICTURE TUBES ) 


BRAND NEW in Factory Sealed Cartons—With a Full Year Guarantee 














seset sae a 2 











#630 TV CHASSIS. Catalog mailed on request. 


Modernize a 7630 or any TV Set #630 Parts in eee SETS [sien rescue wy, were $7.25 
TV WIRE & SOLDER ate, f $ .98 Postpaid 
E TUNER 630-KIT, scre f ts. w ‘ 1.69 EEE —— 
STANDARD GARDOBE T viata i — — “ee 
te with tubes and ¥* ooks ones K 19 te 4.99 en 
manuac with sep. by -sep instructions and $47.97 VARIABLE CONTROL KIT, ) AOS 3.97 HINTS FOR SETTER PE . 50° 
CARBON RESISTOR KIT, (07 res stor: 4.98 
re —— 
Picture Tube ELECTROLYTIC Soaenmeteh KIT, j 4.% Brox “ks CASCO oe MANUAL 
UNIVERSAL ounrins BRACKETS TUBULAR CONDENSER KIT, 38 condersers 3.63 | Fe Bet Bet 
ee = CERAMIC CONDENSER KIT, 28 1.98 


Fite All = 
oe ee” MICA CONDENSER KIT, |) condens: 97 , 4. 
a picture. tu COMPLETE SOCKET KIT, 25 soc be: 157 100 Oo Oo C ONDE NSER S 


COMPLETE SET OF TUBES, 29 tube: 24.64 


| Are Standerd Brand 
PARTS For “630 TV = OE Desirable. Siz — 69 


PUNCHED CHASSIS PAN, cod: $15.00 Value _— Only 


ESCUTCHEON PLATE, for turer > 100— * WATT $9.88 


COMPLETE SET OF KNOBS, 
POWER TRANSFORMER, 2%: "RESISTORS 


VERTICAL OUTPUT TRANS. 204 1k Ast Radio techie $49 
PULSE REYES AGC KIT | sauem.nceeme, ss, os 15 — Conoensens ‘O° 
HORIZONTAL OUTPUT TRANS. 7) 


4. - -- ee a ane’ ulate  jprater ‘ ried ect $ 7 
“Compuere SET OF PARTS $9 99 Focus olt, 10 © 20203 15 — % : ‘CONDENSERS 4- 54.97 
DEFLECT ‘ 208 ASSORTED MICA $4.72 
coun susenmaneanon TRANS. 20)¥ 100— CONDENSERS 3: 


CUSTOM-BUILT AUTO RADIOS | i++ Pix 1+. TRansronmen, ; 39.72 


2nd PIX 1.F, TRANSFORMER, = 207 100—_ CONDENSERS 
aia eee hiss | pomatenaegsenm, mame oe QQ Resisrons 94-62 


( Sie ‘ts"<TECH-MASTER 1 T:srern $26; 58 | 21 ere 939-2 aden Lay 
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FORD: CHEVROLET PLYMOUTH CATHODE TRAP COIL, gmake 100— : ASSORTED SOCKETS $9.79 


WIDTH CONTROL COIL 


DODGE: STUDEBAKER: HUDSON Ysa Pegg Oct tal & Minia 
1949 to 1955 inctusive List Price $59.95 tone weap pean ‘canoe. single 203 100- ASSORTED KNOBS $9.84 


Hi VOLTAGE CAGE ASSEMBLY, SCREW & PUSH-ON 

a Most Make Cars 41: -97 VOLTAGE DIVIDER SHIELD & COVER __ , VOLUME winwien $9.63 

—— 9. - HV RECTIFIER, SOCKET ASSEMBLY, 10 — Ast a 
HY RECTIFIER, SOCKET ASSEMBLY, 
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Just what the IV Doctor ordered... 


STANCOR 


"EXACT REPLACEMENT FLYBACKS 








|6CB5, 6BK4, 6BL4 


The first of a new lin 

| tubes designed for use with 
Whether the “patient” | Si-inen coler receiver ha 
is a Crosley, a Muntz, 
an RCA, or any other 
brand, you can be sure 
of a prompt recovery “ . Ly oy match 
when the prescription : 


reads “STANCOR” 


nounced by that company 
tube types (see photo) ar 
to have operating characte 
the circuit requirement 





Stancor A-8241 


New Exact Replace 
ment Flyback for 
Crosley 157820 and 
Hallicrafters 550251 


List Price $8.10 | 
7 RCA 21-ine h pict ire 


21AXP22 

The 6CB5 is a high-pe 
FREE—HIGH FIDELITY. Ultra power tube designed esp« 
Linear Amplifier. Bulletin |as a horizontal deflection a 
479 describing performance | maximum plate dissipati 
and construction of the 24 maximum grid-Z input o.f 
wat) Stancor-Williamson 5) mum peak positive-pulse 





Amplifier, using Stancor rating 6,800, and maxin 
Ulitra-Linear Output Trans pul e voltage rating 1,500 
former A-8072 ($15 O0net The 6BK4 is a sharp- 
Available from your dis | ode designed for regulatir 
tributor.- ; | voltage supply. It has a 1 
| plate voltage rating of 
|mum d.e plate current 


% CHICAGO STANDARD st trans ma, and maximum plate di 
: ancor transiormers . 

< . ing of 25 watts. 

Ge): ! 


are listed in Photo- The 6BL4 is a half-w: 


id TRANSFORMER CORPORATION fact Folders, Counter tube rectifier designed fo 


3592 ELSTON AVENUE + CHICAGO 18, ILLINOIS facts, Radio's Master, | damper diode. Rated to 


ond File-0-Matic maximum peak inverse plate 

EXPORT SALES: Roburn Agencies, Inc. © 431 Greenwich Street * New York 13, W. Y. 4,500, it can supply max 

plate current of 1,200 ma an 

d.c. plate current of 200 ma. WI 
heater is operated negative wit 
to the cathode, negative pea 
between the heater and cat! 
much as 4,500, including 


SS Delco Aluminum 5 Element ponent of up to 900 volts, m: 
BROADBAND Yagis TAU7 
Covers Channels 2 to 6 Another release by RCA i 


Reg. $34.50 a medium-mu twin triods 
pin miniature type. It i 


CONCORD RADIO S4¥ seoNY? 
$6.50 ea lots of 3 as use as a vertical deflectior 
Dept C2 minimum 


a) an 20% deposit with C00 OROER $5.00 and horizontal deflection 
eceive )Please send WEW 1955 CONCORD Catalog! TV receivers having a 


series-connected heater 








‘ (Ae eames — ———EEEe 
Extremely nple f P for changes in the heate1 
nardware a 


lene 
Stock No. 99-B-BD56 


Bec geecs 7AUT7 is like the 12AU7 
eS This tube may also be 
audio mixer, phase inve1 


’ 
str 





city 


CONCORD RADIO * 54 VESEY ST. * NEW YORK 7. N.Y. © Digby 91132 
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EDLIE to TOP VALUES 





Newest & Best “fix-it-Yourself” Aid 


Larrel’s E-Z TV REPAIR GUIDE 


The Only FIX-IT-YOURSELF Guide 
Made expressly for YOUR TV Set! 
N you car e « ry 

od whiel 
YOUR 


t 


TV. when 50¢ 
New CODE KEYS, J-38 
by eae, bate “ T9¢ 


oa 





HIGH PASS FILTER 





t 2 at 


‘tsi "2 $935 





LOW PASS FILTER 


fat SE 
SAVINGS ON KITS 





NSULATED RESISTOR RMA code 

wat awrying in ot axe from 1 
and toler 

{ at i] 


2007 of standard makes, RMA color 
“le hart neluded FREF me at 95c 





DeLuxe Insulated Resistor Kit 


ay" * $995 





FLEXIBLE W. W. CANDOHM 
PIGTAIL Ww. 


RESISTOR KIT | metal ciod 
et echiset=* SOB | secs chmnees «ht 9B 
WIRE WOUND RESISTOR KIT 
25 Wire Wound Ke — ul ig $195 





ohma, 5. 1 », 20 
watt resistor 





PRECISION 
CARBOFILM 
RESISTOR KIT 


tolerance in 
fr b 


$945 





Terrific Buy! PRECISION 
WIRE WOUND RESISTOR KIT 


J 


digg BD YAK. Up to $945 


& 1 watt. $25 value 





Disc Condenser Kit 
ndenser oo 1 > x 


& 0006 


$495 





CERAMIC CONDENSER KIT 
pact ph w 4700 mea. $975 
Write today for FREE Catalog. All mdse, shipped 
F.O 


New York City, prices subject to change 
without notice. Include 20% deposit with C.0.D."s, 


EDLIE ELECTRONICS 


154 Greenwich St. New York 6, N.Y. 
Di. 9-3143 
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NEW TUBES (Continued) 


vibrator, syne separator and amplifier, 
and resistance-coupled amplifier 
The design features of the TAI 

include a strengthened mount structure 
to minimize microphonic effects, a 
terminal for each cathode and a mid 
tapped heater which will permit opera 
tion from either a 7-volt or a 3.5-volt 
supply. 


2N76 

GE has announced developme! t of 
a new, low-cost (suggested list price 
$7.95), fused-junction transistor, the 
2N76. The transistor (see photo) wa 


designed to cover a broad specification 
range. Designers and hobbyists inter 
ested in developing and experimenting 
with transistor circuits now have avail 
able a stable, relatively inexpensive 
component. The unit is hermetically 
sealed. 

The 2N76 was developed for use in 
audio and ultrasonic-frequency stage 
It has a maximum cutoff frequency at 
2.5 mc, with a design center at 1 me 
The alpha design center of the tran 
sistor is 0.95. Maximum ratings are 


| collector voltage, 20; collector cur 


rent, 10 ma; emitter current, 10 ma 
The 2N76 is capable of dissipating 50 
milliwatts at an’ ambient temperature 


of 77 F. 


Silicon power rectifier 

The Transitron Electronie Co., Mel 
rose, Mass., has announced develop 
ment of experimental silicon power 
rectifiers. Dr. Bakalar, company presi 
dent, said that theoretically these unit 
should have infinite life as they do not 
exhibit a continuous aging effect as do 
selenium rectifier And because of 
their extremely low losses, operating 
efficiencies of as high as 98% are pos 
sible. 

Silicon rectifiers are capable of 


TELEVISION 


color bar generator 


MODEL 
655xC 


] standard 
SC color 
sets. Re 
television 


bor gen- 


signal that 

ir. All litera 

s published 

TSC signal 

provides signal 

for « ymplete anment. When 
alignment j with this type of 
signal oper that proper 


displayed 


on the TV 
rder trom 
left to right: gre ellow, red, ma- 


e and black. 


ger ta, white 


OUTPUT P EITHER R F. or VIDEO 


Write for... 


cal literature. 


THE HICKOK ELECTRICAL INSTRUMENT CO. 


10531 Dupont Ave ® Cleveland 8, Ohie 
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NEW TUBES (Continued) 


—_ a 4 | operating efficiently between a: 
’ | tremely wide range of temperat 
; (150° C to 60° C) and posse ‘ 


ee instrument > dogg cr power-handling ability. Th« 
4 WHILE IN THE CIRCUIT! extremely compact (see photo). 
6570 
RCA has announced a va 


tube for use in industrial a 
critical as to microphoni 








\© Checks condensers in Eliminates the need for 
the circuit and elimin- carrying multiple units. 
ates the time consuming Has built in voltmeter, 
need of unsoldering and an ohmeter, plus the tivity. The 6570 phototube 
resoldering. capacity meter — All | larly useful in beverage-in 
The only direct reading using one master func- | ampule-inspection equipment 
microfarad meter. tion selector switch. The 6570 is extremely 
Convenient jacks for Uses a 412” precision red and near-infra-red ener; 
using CAP-CHECK with microammeter. it especially suitable for 

y frequencies from audio Engineered and precision : : 

A generator or RF genera- made to give dependable 

CAP-CHECK gives tor. and accurate service. 

High Porlormence at « Large easy-to-read dial. Each instrument backed 

Low Low Costlt A flip of the switch by written registered 

instantly gives the con- warranty and conforms an 

dition of the capacitor to standard RTMA guar- microamperes per lumen. 

See your local jobber or without removing it from antee. 


Puan. =e AC only FRET USN-OA2WA, USN-0B2WA 
Heralded as the new VR tubes wit! 


Instruments oot Service Inc. ” * out “pips” (sudden discrete voltage 
BALDWIN, LONG ISLAND, M. Y. | s” tag 
wk las den shifts), CBS-Hytron has announced the 
————_—— - SN-OA2WA and the USN-0OB2WA 
—|US 

ALL MAKES OF ELECTRICAL INSTRUMENTS AND 

OPPORTUNITY ADLETS TESTING equipment repaired. Write for free catalogue 

on new and used instruments at @ savings. Hazelton In 

t mnt ¢ 28 Liberty Street, New York, N. ¥ 

Rates—46e per word (including name, oe o., 188 Liberty woe ew . = 

address and initials), Minimum ad 10 words, WANTED: AN/APR-4. other “APR”. “TS-"", “IE-* 

Cash must accompany all ada except those ARC-1, ARC-3, ART-13, BC-348, etc. Microwave Kx quip- 

placed by accredited agencies Discount, ment. Everything Surplus. Special tube Tee Manuals, 

10% for 12 consecutive issues. Misleading Lab Quality Kuuipment, Meters, Fast Action. Fair Treat 

or objectionable ads not aecepted. Copy for Ohio. Top Dollar! Littell, Fairhills Box 26, Dayton 9, 

April issue muet reach us before Feb. 16, —~ 

1958 BUY WHOLESALE—25,000 items—Catalog 25c. Mat- 

Radio-Electronics thews, 1472-P4, Broadway, NYC 36 

25 W. Broadway, New York 7, N. Y. SPEAKER RECONING: 25 years experience. Michigan 

Speaker Reconing Service, 930 Metropolis, Marine City, 
Michigan 


incandescent light source. Th 

a maximum anode-supply 

ing of 500, a maximum averag* 
current rating of 5 microamper 
average luminous sensiti 























SrELAKER REPAIRG? ON ALL MAKES. &” & 12” HI-FI ay 
speakers for sale, Amprite Speaker Service, 70 Vesey St., ALUMINUM TUBING, Angle and Channel, Plain and 
New York 7, N_Y Perforated Sheet. Willard Radcliff, Fostoria, Ohio, 
ih Murplt Radio, Blectronic Rquipment direct from ~~? a) 
Government, Lint $1.60, Hox 213AK. Fast Hifd & Conn.” | Power Transformers Rebuilt: all makes, Victor R32— 
$12.95. Red Arrow Radio, 924 Metropolis, Marine City, 
SIV RAKER RECONING: Guaranteed workmanship. (4M Michigan 
Reeone Co 255 Tiowa Mt., renton 9, NJ = — — ————e 
RADIO DIAGRAMS $1.00. Television $2.00. Give make 25.50% DISCOUNT, guaranteed. Factory Fresh LIP’ ree- 
ode), Diagram Service, 672-RE. Hartford 1, Conn ords; ®9¢ and up; pre-recorded tapes. Send 20¢ for 
’ ¥ sor /eST “4 8 TI oline 
TELEVISION JOUS—Names and addresses of com- —— 4, Te = cis. seas a 
panies to contact $1.00 Fitegeraid, Dept. A-23, 3038 + _ — 


“ Wellington Avenue, Chicago 18, Iilinois - — 
TELEVISIONS, WORKINGS, $30 UP. W4API, 1420 


rUBES -TV, RADIO, TRANSMITTING, AND BSIVECIAL South Randolph, Arlington 4, Virginia. 

PURVORE TYPES ROUGHT SOLD AND EX _ 

+ te er Si to B. N, Gensler W3LNI, 136 INCREDIBLE! ONE TUBE radio receives television, FM These tubes are of the seven-pin minia- 
. as broadcast, CAP and amateurs. Special tube and diagram ture t . 

RECORDING FANS! SWAP TAPES EVERYWHERE, | only $2.00. Wired assembly $2.00, Springfield Enterprises, ype. 

DETAILS FREE, BOX 1404-W, Ban Francisco 1 Hox 54-F2, Springfield Gardens 15, New York The gaseous VR tubes are designed 

rest KQUIPMENT REPAIRED—New modern lab REFERENCE HANDBOOK OF ENGINEERING MATH to provide reliable, stable operation a 


uipped to handle all mar and types of meters and EMATICS $1.00 cash, ppd, Dept. 2T Box 7794, University 
testers, Free estimates jue eveliahle, general Station, Austin, Texas, voltage regulators and, under specifi 


Hiectronic Dist. Co., 100 Park Piace, N 7 —E eas 

TOP DOLLAR paid for ART-138, dynamoters, parts | TV FM ANTENNAS. ALL TYPES INCLUDING UNF conditions, as voltage-reference tub 

racks and all other component parts Write: Harjo Sales Mounts, accessories, Lowest prices. Wholesale Supply Co They provide flat, smooth voltage-cur 

fompan), 4100 Burbank Bivd., Burbank, Calif Lanenburg 2, Masa p » 
$$ ———————______— | rent characteristics between 5 and 30 

ma of tube current and are interchange 


able with the 0A2 and0B2. END 











PHOTOGRAPHS 





RADIO-ELECTRONICS can use _ photographs of service benches, COLOR TY 


service po on ee ag audio layouts, and any other interesting and By JULIA R. SEITZ 


original radio-electronic devices. 
‘ . . P The purple cow is not a myth 
We will pay $6.00 each for good professional photos or equivalent, suit- Pink elephants parade 

able for reproduction. And blue bananas by the bunch 
Full information on subject photographed will increase their acceptability. Are garishly displayed. 


You doubt my word? You think 
The Editor, RADIO-ELECTRONICS | me daft? 
I swear I’m no deceiver 


21 West Broadway, New York 7, N. Y. The proof I'll show you any day 


On my TV receiver 
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AUDIENCI 


Patent N 





TV RECORDING 


Patent No. 2,688,693 
Harold E. Haynes, Haddonfield, N. J. 
(Assigned to Radio Corp. of America) 
TV 
filing and 
to make a 


distribution. 


fi ne-third the 
method i whose output 
input. Therefore if 
fed in, the output 
The double-triods 


recorded on mo light 


The usual 
and ther 


programs are le flim 


rebroadcasting 


negative make print for 


Time and expense could he aved 


by scanning a negative image and photograph- 


This cireuit con- 
that it 


ing directly on film 


vert a ce 


positive 


mventional video voltag« 


corresponds to a negative image ones block the tube 


and discharge 
block The 
conducts only 


light 
proportional t it ex- 


A negative film is one whose trans- 


mission i inversely pentode 


For 


three 


posure example, if its exposure were in- 


creased times, it would transmit only charged, In such a 
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varies inve 
a conventional 

rresapond t 
multivibrator 

a differentiating network and diods 
diode 
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Yes, you get this big, new 1954 book, “150 Radio- 
Television Picture Patterns and Diagrams 
Explained”, absolutely FREE! Just off the 
press! Gives complete 11x22” Schematic Dia- 
grams on leading models Radio and Television 
Sets. Easy-to-read, large 84x11” pages, with full instructions 
on how to read and use the diagrams. A “must” in every 
Radio and Television service-man’s repair kit. You get this 
valuable book as a FREE Gift for asking to see Coyne’s great 
new 6-book set, “Applied Practical Radio-Television”! 

At Last! oney-Making ‘'Know-How" 

on Transistors, Color TV and Servicing 


Coyne’s great new 6-volume set gives you all the answers to 
servicing problems—quickly! For basic “know-how” that is easy 
to understand, you'll find everything you want in volumes 1 to 
5 which contain over 5000 practical facts and data. They cover 
every step from principles to installing, servicing, trouble-shoot 
ing and aligning all types of radio and TV sets. So up-to-date 
it includes COLOR TV and UHF, adapters, converters. Also 
covers latest data on TRANSISTORS. 
Extra! 802-Page Television Cyclopedia Inciuded 

And then, for speedy on-the-job use, you get volume 6—the 
famous Coyne TELEVISION CYCLOPEDIA. It answers today's 
television problems on servicing, alignment, installation and 
others. In easy-to-find ABC order, cross indexed. Use this 6 vol 
ume TV-RADIO LIBRARY free for 7 days; get the valuable 
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on 7 days free trial. We'll includ 
& Diagrams. If you keep th 
month until $22.50 plus postag pa 
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ing. YOU BE THE JUDGE. Fither 
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ir ex 
way 
Ofte 


Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL, Dept 
500 S$. Paulina St., Chicago 12, Ill 
YES! Send é-volume "Applied Practica 
TRIAL per your offer. Include TV-Rad 
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Type 
024M 
1A7GT 
1AX2 
183GT 
167 
1H4 
1H5GT 
1LA6 
1LH4 
1LNS 
IN5SGT 
TRS 
1$5 
174 
1u4 
1Us 
1X24 
3AU6 
38C5 
3BN6 
3CB6 
394 
395G6T 
334 
34 
5J6 
574 
5U4G 
5u8 
5V4 
5Y3GT 
6as 
6AB4 
6AC7M 
6AF4 
6AGS5 
6AG7M 
6AH4 


+ QUALITY 


ad-Tel 


70% co 90% 
OFF 


6AH6 
6AK5 
6AK6 
6AL5 
6AMB 
6A95 
6A96 
6A97 
6AR5 
6AS5 
6AS6 
6AT 
6AU4GT 
4AU5GT 
6AU6 
6AV5GT 
6AV6 
6AX4GT 
6BA6 
66C5 
6BE6 
68G6G 
6BH6 
6BJ6 
6BK7 
6BL7GT 
6BN6 
6BQ6GT 
6897 
6627 
6C4 
6CB6 


PERFORMANCE 


DEPENDABILITY 


Tubes Guaranteed 
1 FULL YEAR pe 


© Same Day Service 


® All Tubes Individually Boxall 





Type 
6CD6 
6H6GT 
6J5GT 
6J6 
6K6GT 
6Lé 
684 
6SA7GT 
6SK7GT 
6SL7GT 
6SN7GT 
6SQ7GT 
674 
678 
6us 
6V6GT 
6W4GT 
6W6GT 
6X4 
6X5GT 
6x8 
7A7 
7A8 
787 
7¢5 
7C6 
7*7 
7H7 
7N7 
797 
7¥4 
12AL5 








66 DC-Ma 
75 0C-Ma 
100 DC-Ma 
150 DC-Ma. 
200 DC-Ma. 


Selenium Rectifiers Mig. by FEDERAL 


59 250 DC-Ma. 
.69 300 DC-Ma. 
79 350 DC-Ma. 
84 400 DC-Ma. 
1.25 500 DC-Ma. 





© 300 Types Always in Stock 


12AT6 
12AT7 
12AU6 
12AU7 
12AV6 
12AV7 
12AX7 
12BA6 
12BE6 
12BH7 
12BY7 
12SA7GT 
12SK7GT 
12SL7GT 
12SN7GT 
12S97GT 
12V6GT 
12X4 
14A7 
14B6 
14R7 
1978 
25AV5GT 
25BQ6GT 
25L6GT 
3585 
35C5 
35L6GT 
35W4 
3574 
35Z3 
35Z5GT 
50A5 
50B5 
50C5 
50L6GT 
80 

117Z3 
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Write for NEW FREE Cotalogue 
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*” need prepaid Usa with 50 handling charge. 


R&M ws 284 Morris Ave., Eliz., N. J. 











good rates on acceptance for origi- 
nal and unusual articles on audio, 
television, FM and AM servicing, as 
well as articles on industrial elec- 
tronic equipment and applications. 
Send for a copy of our Authors’ 
Guide. Address: 


THE EDITOR 
RADIO-ELECTRONICS 


25 West Broadway 
New York 7, N. Y. 
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PATENTS (Continued) 


MECHANICAL RECTIFIER 
Patent No. 2,673,947 
Jerrold B. Winther, Kenosha, Wis 
(Assigned to Eaton Mfg. Co., Cleveland, Ohio) 


Mechanica! handle 
than other type This rotatir 
than 100 v 


rectifiers 


example, delivers more 
Fig. 1 show the rectifier as a j 
by a motor. The witch is closed d 
the positive half-wave (polarity 


Fig. 1). It is opened during the 


The transfor 
220-volt a. 


primary i 
witch close 
of the 5 e half-wave. Electror 
direction of et ‘ It feeds the 
may be a motor ele or example 
diode is blockee ring this time A 
wave tapers off to zero, the conduct 
witch increases to maintain unif 
Just before the 
witch oper Due to the high i 
load, the « 


voltage polarity 


maintained thr 

im the ame direction. Normally tl 
effect would au parking 

witch contact It i eliminated 
selenium diode which conduct 
rent through the load 

Mechanical details of the 
in Fig. 2. Two brush contact 
(shaded ia Fig 
it rotate the 


irrent i 


ing urface 
cylinder \ 


tn 


NN 


increases from zero to maximum 
ates for the drop in voltage a 
falls off from its peak value. At ti 
positive half-wave the conducting pat 
One of the contacts i nounted 
member » it can be adjusted. It 


trols the phasing f the switcl 
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HOFFMAN 301-302 CHASSIS 


In some areas a buzz problem has 
been encountered due to modulation at 
the transmitter. This has been cured by 
shifting the sound take-off point from 
the plate of the 6AH6 video amplifier to 
the junction of L205 and C212 immedi- 
ately after the video detector, as shown 
in the diagram. Note also that the 
values of R212 and R213 have been 
interchanged. 

In areas where greater horizontal and 
vertical syne stability is needed add a 
.005-uf, 500-volt capacitor across the 
horizontal hold control and change the 
value of C602. (the capacitor between 
ground and the junction of the 47,000- 
and 10,000-ohm resistors between the 
blue lead on the vertical output trans- 





2.2yyt 
4d 
1. 





former and pin 1 of the 12AU7 syne 
separator) from .001 uf to a .0047-xf, 
100-volt unit. 

To increase the range of the vertical 
hold control, add a 680,000-ohm, %-watt 
resistor between the center tap and the 
ungrounded side of the control. Also, 
add a 4706,000-ohm, %-watt resistor 
from the ungrounded side of the verti- 
cal hold control to the blue lead of the 
blocking oscillator transformer. 

The changes described have been 
made in later production runs of these 
chassis. 

If feedback occurs on channel 7, re- 
dress the speaker leads away from the 
antenna lead-in.—Hoffman Service Bul- 
letin 








ZENITH G510 


After a few weeks of operation the 
35W4 rectifier in these models burns 
out. The heater string on these 
starts at the pilot light tap. This causes 
excess voltage to be applied to the 


sets 


heater string, reducing the normal life 
of the tubes. Connecting the line to pin 
4 instead of 6 reduces the heater voltage 
and will result in longer tube life.— 
Wayne Miller 


WESTINGHOUSE 600T16 


In this set, lack of horizontal deflec- 
tion can be assumed to be by 
a defective yoke. However, before 
replacing the yoke, replace the 0.1-nf 
capacitor between ground and the junc- 
tion of the width control and the hori- 


caused 


INPUT FROM HORIZ v8 
o- ~ — 


FEBRUARY, 








zontal output choke. It is good practice 
also to replace the 0.1-uf capacitor be- 
tween the deflection amplifier plates and 
the horizontal yoke winding. Position 
of this capacitor can be seen in the 
partial schematic.—Wilbur Hantz END 
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THE NEW 


DAMAY AY Wal 


GIVES YOU WHAT YOU WANTED 
INA 


HIGH SENSITIVITY 
MULTI-RANGE TEST SET 


20,000 OHMS PER VOLT D.C 
5,000 OHMS PER VOLT A.C 


The ‘120’ gives you... 


7 MORE RANGES 

J AN EXTRA-LOW RESISTANCE RANGE 

J AN EXTRA-LOW VOLTAGE RANGE 

/ AN EXTENDED LOW CURRENT RANGE 

J A LARGER METER SCALE FACE 

7 SIMPLE, POSITIVE RANGE SELECTION 
df POSITIVE CONTACT JACKS and PLUGS 


r 


Compare These Wide Spread Ranges 
and Special Features: 


tw 6 DC VOLTAGE RANGES: 20,000 ohms per voit. 
we 6 AC VOLTAGE RANGES: 5,000 ohms per voit 
i 0-1.2-3-12-60-300-600-1 200-6000 volts 
*% 6 AC OUTPUT RANGES: same as AC volt ranges 
Built-in 600 volt blocking capacitor 
| w 7 DC CURRENT RANGES; 
: 0-60-300 Microamperes. 0-1.2-12-120-600 Ma. 
0-12 Amperes. 
tw 5 RESISTANCE RANGES: self-contained. 
0-200-2000-200,000 ohms. 0-2-20 megohms 
& 6 DECIBEL RANGES: 20 DB to +7758 
008 1 Milliwatt, 600 ohms 
we EXTRA LARGE 5¥4” RUGGED ‘PACE’ METER: 
40 microamperes sensitivity, 2% accuracy. 
w 1% MULTIPLIERS and SHUNTS: 
Wire-wound and deposited film types 
w TWO JACKS SERVE ALL STANDARD RANGES: 
Separately identified and isolated jacks 
provide for extra high ranges 
% “TRANSIT” SAFETY POSITION on range sefector 
protects meter during transport and storage 


w& CUSTOM-MOLDED PHENOLIC CASE and PAWEL: 
Compact, laboratory styied instrument 


MODEL 120...complete with internal ohmmeter 
batteries, banana-piug test leads and detailed 
operating manual. Overall case dimensions, 
5% x7 x 3%" Net Price $39.95 


— 


PRET AY AY Apperatus Co. inc. 
70-31 84th Street, Glendole 27, 1. | y 
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Better sound 
from OXFORD 
SPEAKERS 
complete line 
from2''tol5 
for all replace 
ment needs 


ORDER TODAY! 


OXFORD ELECTRIC CORPORATION 


91} Seuth Michigan Avenwe « Chicage 5 filime@rs 


s ANADOA 











Important Notice to 


SUBSCRIBERS 


If you're moving, please don't forget to send us your address as it appears 


on the copy of the magazine, including the numbers shown beside your 
name, as well as your new address. If possible, send us your address label 
which is pasted on the upper left hand corner of the back cover. 
lf we receive this information before the 20th of the month, you will con- 
tinue getting the magazine without interruption. 
Your cooperation will be most helpful and greatly appreciated. 
Please send your new address to: 

Circulation Dey 


RADIO- ELECTRONICS 
2656 W. Broadway, New Y 








SIMPLE PHONO CONNECTION 
Frequently radio  techr I i 

called in to add a phono connect t 

radio or TV set. Conventiona 

tions require the  installati 

phono-radio switch. Howeve1 

set owner does not want an ex 

trol knob or is afraid that d1 

mounting hole will mar the 


TQ PHONO INP T j 
use a simple trick that will } 
factory 

Replace the present 
with a center-tapped type hav 
the resistance of the original. W 
arm, tap and countercloc! 
the new control to the 
from the arm, ground an 
spectively, of the old cont 
the phono input jack or te 
remaining contact on the « 

The revised circuit appea 
diagram. The center positi 
trol produce zero volun 
knob clockwis« bring 
volume and turning it « 
from center brings in the | 

J. Sareda 


NOVEL PI NETWORK 


Pi networks are widel 
tenna couplers and as final tar 
to minimize harmonic radiat 
simplify matching the rig to 
and unbalanced antenna 
plug-in coils or expensive 
ductors are used when the 
ated on several bands 

The diagram shows how | 
standard center-tapped tan! 
cover the 80-, 40- and 20-met« 
Ll and L2 are halves of a 
coil with the link removed. W: 
three turns from L2 to hit 
L3, used alone for 20 meté 
turn section of B & W typ 
ductor (1 inch in diameter, 16 t 
inch). This coil is supported 
and is positioned alongside 


mame i 


B, 








TRY THIS ONE (Continued) 


coil and about \% inch from it. One lead 
is soldered to the base pin connected to 
the 20-meter terminal on the switch and 
the other goes to one of the pins former- 
ly used for the link winding. The switch 
is a transmitting type with ceramic 
insulation. 

With this arrangement the 3-band 
coil can be removed from its socket 
whenever necessary. We are not able to 
detect any loss of efficiency when using 
this tapped coil in place of separate 
plug in coils for each band.—/. Queen, 
W20UX 


TV SWEEP OSCILLATORS 

A broadcast receiver can be used to 
determine whether the vertical and 
horizontal oscillators are functioning in 
a defective TV receiver. Tune the broad- 
cast receiver to a vacant spot on the dial 
between about 1490 and 1550 ke. Turn 
the volume up full. Rotate the horizon- 
tal hold control through its range. If the 
circuit is oscillating, you will hear the 
horizontal oscillator as it changes fre- 
quency. If a picture carrier is coming in 
and sync pulses are reaching the a.f.c. 
tube, you will hear a high pitched 
whistle as the oscillator is brought into 
syne and a steady hum when it locks in. 

When the vertical oscillator is func- 
tioning, it produces a buzz that changes 
frequency as the vertical hold control is 
rotated. A small battery-operated port- 
able receiver is handy for making these 
tests on home calls. John Mayo 


USING PLASTIC SPRAYS 

Exposure to air causes oxidation that 
decreases the holding power of friction 
and electricians’ rubber tapes and 
causes them to peel, fray and crumble. 
When using these tapes for a more or 
less permanent connection, try spraying 
the completed wrap with plastic spray. 
This prevents oxidation and protects 
against moisture penetration.—Charles 


Erwin Cohn 


SOLDERING LUGS 

It is a good idea to put a lock washer 
under a soldering lug before fastening 
it down with a screw or a nut. This 
makes it easier to position the lug be 
cause the washer keeps it from turning 
as the screw or nut is tightened, J. 
Sareda 


SHAFT COUPLING HINT 

I have found standard shaft couplings 
a source of irritation and costly call 
backs because the setscrews often loosen 
with ordinary use. I licked the problem 
with a stick of ferrule cement available 
at any fishing tackle shop 

temove the setscrews from the coup- 
ling and melt some of the cement into 
the tapped holes. Heat the coupling to 
make the cement flow. Replace the 
screws and screw in tight while the 
coupling is still hot. When the coupling 
cools, the screws are locked tight and 
cannot shift. They cannot be removed 
without first warming the coupling 

Alan M. Palmer END 
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NEW OHMITE 
FUSE RESISTOR 


FOR REPLACEMENT IN ALL 
TELEVISION RECEIVERS 


The FR-7.5 Fuse Resia- 
tor is provided with 1!9" 
tinned wire leads for easy 


= 


installation directly in the —— 


circuit. Can also be soldered ~~ 


»*e 
a 
Fw 
Little Dewi * BROWN DEVIL® TYPE AB 
COMPOSITION AND DIVIDOHM® NOISE-FREE 
RESISTORS RESISTORS POTENTIOMETERS 
Tiny, yes... but what Brown Devil fixed ecause the resis- 
dependability ruggedness, resistors and Dividohm we material in these 


and stability! Rated at adjustable resistors are its is solid-molded 
TOC rather than 40C. Com- favorite vitreous-enam i“ rayed or painted 


to the plug-in terminal strip 


which is provided. 7.5 OHMS 


letely sealed and = insu- eled unites! Resistanes 0 nued use has 
sone by molded plastic, wire is welded to ter “ 10 effect on 
they meet all MIL-R-I1A minals. Brown Devils e re nee. Often, 
requirements, Little Devils are available in 5, 10 en level decreases 
are available in ‘5, 1, and and 20-watt sizes: Divi vil i“ ive ex 
2-watt sizes in all standard dohm and fixed resist | 0 Kerry 
RETMA values. ors in 10 to 200 watts ( d at vatts 


GET THEM FROM YOUR 


4 ? ELECTRONIC PARTS 
Be Right with DISTRIBUTOR 


‘ R) 
Write for 
Steck Catalog 
No. 24 


, OHMITE MANUFACTURI ; 
DEPENDABLE RESISTANCE UNITS 3646 Howard $1 a 


(Suburb of Chicago) 
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NEW STOCK OF FIRST QUALITY 
TELTRON TUBES 


GUARANTE D!... LOWEST PRICES EVER! 





Type 
|\A7TGT 
IHSGT 
1L4 
1lé 
iLCé 
IN5GT 
114 
ius 
2A3 
2A7 
194 
I95G6T 
144 
1v4 
5U4G 
5V4G 
5Y3GT 
5Y4G 
§Z3 
6A8s 
Model 625K 6AC7 
@ illum. gear-driven "Speed 6K7 
Ralichart 6A84 
@ New lever-action switches 6AFr4 
for individual testing of 6aGs 
every element bAH46T 
@ Tests all conventions! and bAKS 
TV tubes 6AQS 
May be bought out- 6ARS 
right from Teltron for bATé 
$34.95 bAUSGT 
This Eico Tube Tester 's saves! 
bAV6 
yours FREE when you buy bAX4GT 
$199 worth of tubes or 4 


, 6Ax5GT 
more within 60 days at 
Teltron —s 
. ' 6BA7 


68C5 


FREE $7.20 list value Bonus Box of 
three 65N7 tubes and 25 as 


| sorted resistors with each order of $25 of more 














SAME DAY SERVICE 
48 Hour Postal Delivery To West Coast 
TERMS: Save all freight and postage charges. All 


orders accompanied by full remittance will be shipped 
POSTAGE PAID anywhere in the continental U.S.A 


275% deposit required on C.0.D."s Minimum order 
$10.00, Open accounts to rated firms onty 
Send for Free complete tube listing and 
monthly specials! Get on our mailing list. 


53 
51 

LT) 

51 

49 
5! 

5! 

43 
6 
5 
53 
6! 

48 
48 
43 
49 
0 
40 
42 
40 
65 
40 
43 
02 
52 
65 
% 
48 
48 
7 
60 
60 
7 
60 
60 
56 
58 
48 





1U4 
1X2 
6AL5 
6AU6 


6J6 


6U8 





6BES 
6BFS 
6B&6 
68G6G 
6BKS 
6BJ6 
6BHe 
66K7 
68L7GT 
6BN6 
68Q7 
68Y5G 
6827 
6C4 

6C Bb 
6CO6G 
6CUs 
6F6 
6F5GT 
6He 
6J5GT 
6K6GT 
6Lé 
697 
654 
6S8GT 
6SA7GT 
6SK7GT 
6SL7GT 
6SN7 
6SQ7GT 
618 
6v3 
6V6GT 
6wéGT 
6X4 
6xX5GT 
6x8 
7F8 


Price 


183GT 58 


42 
58 
32 
5 


6B8O6GT 75 


§2 


6SN7GT 48 


69 


38 
71 
80 
48 
53 
37 
38 
80 
49 


GIFT OFFER! 
One 68666 tube 
will be shipped 
FREE with any 
order accompany- 
ing this ad 


Type 
7N7 
12AL5 
12ATé 
12AT7 
12AU6 
12AV6 
12AV7 
IZAX46T 
12AX%7 
12AZ7 
1284 
12BA7 
1287 
12827 
I2SL7GT 
I2SN7GT 
198BG4G 
1978 
258G6GT 
25CU6 
25L6GT 
2525 
25Z6GT 
35A5 
3585 
35C5 
ISL6GT 
35W4 
354 
3§Z5GT 
50A5 
5085 
50C5 
SOL46GT 
TYPE 80 
HI7L7GT 
11723 
117Z6GT 





Type Price 


[Sree ST MAR. I— 


6w4GcT 
12AU7 
12BA6 
12BE6 
12BH7 
12SA7 
12SK7 
12897 
SL6GT 











TELTRON ELECTRIC COMPANY 


428 Harrison Ave 


Harris son 


Phone HUmboldt 4-9848 








1440 page MASTER 
for everything in Electronics 


Make rapid selections from one industry 
wide MASTER CATALOG complete with 
SPECIFICATIONS, ILLUSTRATIONS, 
DESCRIPTIONS, DIAGRAMS, PRICES on 
thousands of Radio-TV-Electronic parts 


and equipment 


NEW! 1955 BUYING GUIDE 


List $6.50 


*8yv" all" 


8 p95 ne see 


+ Weighs 6 tbs. 
From leading parts distributors or write te: 


UNITED CATALOG PUBLISHERS, INC. 
110 Lafayette Street, New York 13, N.Y. 


Business 














Merchandising and Promotion 

Jensen Industries, Forest P 
is now merchandising its phon 
in white leatherette-covered 


company is shipping assortment 
diamond needles in a metal 
which the dealer may keep f 


or as a cash box. 


ORRadio Industries, Opelika 
under way on the largest cor 
vertising campaign in its histo: 
line of Irish Brand magneti 
cording tape. The company 
ing a special promotion 
months of January and Feb: 
ing which six 1,200-foot ree 
recording tape are offered for 
of five. 


Simpson Electric Co., Chir 
tinuing its series of color and | 
white TV service meeting De 
tions were recently held in ¢ 
and Arizona. 


\ 





Cornish Wire Co., New Y« 
signed a series of counter 
tons for its products. 


JFD Manufacturing Co., 
’., Which celebrates it 


RADIO-ELECTR 








6 VOLT BATTERY SOLDERING 
IRON AND WELDER 


APPROA 
200 TO 
300 waTTs 


U.S. Army release. Brand New—Never Used. 
Fully Guaranteed. This soldering iron can be 
used to solder or weld when conmected to any 
six-volt storage battery. Uses approximately 200 
to 300 watts. The high intensity arc created be- 
tween the metal to be soldered and the carbon 
electrode (carbons supplied free with iron) can 
be used to heat tin or aluminum solder, Suitable 
also for light brazing and spot welding. Are can 
be used for melting metals, cutting holes and 
soldering seams in cha Also useful for ana- 
lyzing metals and minerals. 

Battery soldering iron outfit includes 2 carbons, 
3 heavy duty spring clips, 2 pieces 5 ft. heavy 
duty wire cable. (Battery not included.) 
ideal for use where current is not 
available Ship wt. 4 ibs $1 95 

. 
(Shp. Chgs. 40¢) 


1TEM NO. 126 
UNUSUAL BUY 


POWERFUL ALL PURPOSE MOTOR 


Sturdy shaded pole A.C. induc- 
— motor. 15 watts, 3000 rpm 

3°x2""1%"; 4 mounting studs; 
%_”" shaft, 3/16” diameter: 110- 
120 volts, 50-60 cycles. AC 
only. When geared down, this 
unit can operate an |8” turn- 
table with a 200 ib. dead 
weight. Use it for fans, dis- 
plays, timers and other pur- 
poses oe | 2 Ibs. $2. 45 


(TEM NO. 
(Shp. Chee. 356) 





UNUSUAL euy 


WATTHOUR METER 


Leading mokes—recon- 
ditioned. Ideal for 
tralter parks 100-110 
volts, 60 cycles, 2-wire 
A.C. 5 amp. Heavy met- 
al case 8'/,” « 6/4" 

Easy to install. 

wt. 14 Ibs. 

EM NO. 38 

wuw ONLY 





pie 2 
WESTERN ELECTRIC BREAST MIKE 


Lightweight | Ib. carbon micro- 
phone. Aircraft type. Breastpiate 
mounting, adjustabie 2-way 
swivel. Easily fastened straps. For 
home broadcasts, communica 
tions etc. Complete with 6 foot 
cord, hard rubber plug. Shera 
dized plate, non-rusting finish 


Ship. wt. 2 ibs. $1.98 


(TEM WO. 152 
_NEW LOW PRICE (Shp. Chgs. 32 


AMAZING BLACK LIGHT 


250-watt ultra-violet light 
source. Makes fivorescent 
articles giow in the dark 
Fits any lamp socket. For 
experimenting, entertaining 
ge Ta effects 


faa a” 6=—- $2.45 


NO “a 
Chos. 35¢ 


250 POWER TELESCOPE LENS KIT 














Make your own high powered 6 ff. telescope! 
Kit contains 2” diam., 75” focal length, ground 
and polished objective 
-£ lens and necessary eye 
—— pieces gigoriies 50x to 
e vil instructions 
a) JP $2.95 
YOU SAVE AT (ene. Ches. t0¢ 

HUDSON SPECIALTIES CO, 
25 West Broadway, Dept. RE-2-55 

Now Vert 7, N.Y. 


am enclosing full remittance for pape etreled below 

(Be sure to ony shipping cherges 

On, my gogeatt s 4 balance ©.0.D. 

ey 0.0. “onouh "$5.00. 

C.0.D, ORDERS ACCEPTED OWLY WITH 20% DErOSiT 

INCLUDE SHIPPING CHARGES. 
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BUSINESS (Continued) 
| versary this month, is planning a year 
| long advertising and promotion pro 

gram to celebrate the event. 


Channel Master Corp., Ellenville, 
N. Y., designed a literature display rack 
for its distributors. It will 
date 22 different pieces of literature. 


accommo 


Orange, 
for its 


Electrovox Co., Inc., East 
N. J., created a new package 
Walco replacement needles. 


Syracuse, N. Y 

replacement 

plastic 
counte! 


is 
ger 
envelopes 
display 
designed a 
aid its 


General Electric, 
now packaging its 
manium diodes in 
mounted on colorful 
The company 
shadow-box 
line 


cards. also 


counter dealer for 


TV receiving tube 


CBC Electronics 
is merchandising its 
connecting cables 
merchandiser. 


CAs Philadelphia, 
high-fidelity inter 


on a rotating display 





Calendar of Events 


Audio Fair, Los Angele February 11-1] 
Alexandria Hotel, Los Angeles 

National Conference on Transistor Circuits, 
February 17 and 18, Irvine Auditorium, Uni 
versity of Penn Philadelphia, Pa 

1955 Joint Western Computer Conference 
And Exhibit, March 1-3, Statler Hotel, Lo 
Angeles 

1955 IRE Show, 
Armory, Bronx, N 

Fourth Regional Seminar for Parts Dis 
tributors, April 1-2, Paxton Hotel, Omaha 
Neb 

Ninth Annual 
ence of the Cincinnati 
Avett 5-16, Engineering Society of Cineir 

Ruilding, Cineinnati, Ohio 

“1955 High-Fidelity Show, 

October 2, Palmer House, Chicago 


yivania 


March 21-24, Kingwabridae 


Spring Technical Confer 
Section of the IRE 











Production and Sales 
RETMA 

654,791 TV 

the first ten 


production of 5, 
30 radios for 


reported 
sets and %,040,2 
months of 1954 as against 
6,204,803 and 11,201,656 for the 1953 
The association noted that aver 
production cf TV sets for 
was at the highest level 
sale of TV sets for the 
first nine months of 1954 reached 4,645, 
063 compared to 4,300,360 for the 1953 
period. Radio sales for the 1954 period 
4,032,704 as against 4,526,186 for 
1953 period. 


period 
weekly 
1954, 


age 
October, 
on record. Retail 


were 
tne 


| 


wen “T7772, 
FLYBACK & YOKE 
TESTER KIT 


Checks all fybacks & yokes 
instantly~—in or out of set! 


* Detects even | shorted turn! 

¢ Exclesive separate calibration for 
air & iron-core fiybacks for accurate 
testing of all types. 

© Tests continuity of coils, 
switches, etc. 

@ large 44" meter, 3 

© Complete with easy Instructions. 

© Compact, rugged, smartly styled. 


speokers, 


colored scales. 


See it at your jobber today. Write for FREE Catalog CF -2 
describing EICO's 36 Kits and 42 Wired instruments, 
Prices 5% higher on West Coast 


ELECTRONIC INSTRUMENT CO., Inc. 
® 84 Withers Street, Brooklyn, ®. Y. 
- © 





a top qual 
Amplifier, 
pped 
one for 
Micro 

for Crys 


e unbeliev 
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g tubes 
1-617 
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noise 


99 


volume 


needle 
RE-2 


Dept 


Complete with tubes, only 


No 


gone 


Order while they lest 
more after they're 


W rite 





New catalog FREE 


STEVE-EL Electronics Corp. 


61 Reade St New York 7, N.Y 








REATEST 


TUBE BUY 


EVERY TUBE GUARANTEED A FULL YEAR 
Branded—Bulk Packed in Original Mfr's. Nested Cartons or Individually Boxed 


JOBBERS! DISTRIBUTORS! We have a 
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Our Tubes are of Excellent Quality Because— 


specialized in selling vacuum tubes exclusive 
Offered herein are obtained from 
of these tube 


m pletely 

equipment in operat 

Even though our inventories | 
millien asserted typee-—it is 

required in your order 

fini $10.00 . 25 
change ‘without notice 


TRANSAMERICA 


5 tLiBERTY ST., 


eavipped taboratories 


nelude aimost every tube 
impossibie to 


with order 


Receiver 

«© brand new and the 
ve Tyve® vou 
check 


liet every type 


ly for man ear 
Manufacturers’ 
balance 


surplus various gov't 
is removed from gov't 


agencies and 
and other equipr 


other 
nent 


¥ 
every tube received You are invited to see this special 


type made over the past 20 years 


You are, therefore, 


in quantities of more th 
urged to inctude any additional 


ana 
types 
balance C.0.D, Please 


include postage All price ect to 


ELECTRONICS CORP. 


NEW YORK 6, NEW YORK 





BETTER UHF RECEPTION 
WITH THE “TARGET” 
CORNER REFLECTOR 


7 All-aluminum hur- 
construc 
High qual 


antenna for 


ricane 
tion 


ity 
top performance 
in fringe area 


ONLY 


+10°° 


Also manufacturers of the famous 
"Target 88''m, the best all-channel 
fringe area antenna made, and coni- 


Model CR123 


cal and Yogi-style antennas. 


FIRST TO USE FIBREGLAS 
INSULATORS 


Write for information on open terri- 
tories, advertising allowances and 


discounts. 


S$ & A ELECTRONICS 


1025 Nevada Avenue Toledo 5, Ohio 





CASH IN ON COLOR 


Exclusive Details on RCA 21” Color 
Set Revealed For First Time in 


ELEMENTS OF 
TV Sen VILING 


Abraham Eee 
' Ka ah 


o ‘ 
ple and Samuel E 


New Money-Making riy 
Saving Methods of TV Repair 
Detail all Phases 
Color Installations 


Gendier 


(rive 


Covers in 


White 


and ! 
In 544 pages 
bles, charts 
book wraps 
servicing #0 
in it! You 
quickly how to cure 
fast valuable 
trouble-shoot 

customers tips 
servicing and 


with 
this 
whole 


packed 
cireuitry 
up the 
that anyone 
see how to 


diagram 

clear! writter 
ibject of TV 
can make me 


rig ar 


service 
how < 
profitable ber 
many more col OR 
CHAPTERS ALONE ARE WORTH MANY 
TIMES PRICE OF BOOK: Color TV theor 
color transmission 
receiver explained 
and B& W 


color picture tubes 


USE 10 DAYS FREE! 
“Elements of TV 
for 10 without 
must Offer 


for 


omponent f 
comparison of 
system b f 


color 
color 


eprint « 


Coupon below brings 
FREE 


But 


you Servicing or 
days 


mail 


trial obligation 


you now! Limited! 





see eeeeneeeeeeeees 


Kt 





Hall, Inc Dept. M 
Cliffe, N. J 
Send me for 10 DAYS’ FREE TH 
{TV serv ne I will return 
pay nothin keep it and send § 


Prentice 
Englewood 
1Al 


post age 


Nani 


SAVE! Send $7 
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BUSINESS 
RETMA announced th: 

turers had sold 6,476,566 

tubes worth $134,922,387 

first nine months of 1954 co 

7,552,862 tubes valued at 

for the 1953 period. Receiving tube 

during the period totaled 266,05 

compared with 347,152,450 for the 

period, 


New Plants and Expansions 
Raytheon Manufacturing 
tham, Mass,, is ting 
electronics engineering and 

laboratory in Wayland, M 


construc 


Shure Bros., Chicago, 
of acoustic devices, announ¢ 
begin construction on 
square-foot plant in 
which it hopes to finish 


Nort 


Sprague Electric Co., 
Mass., has begun 
13,000-square-foot building 
Calif., to house all its Sou 
fornia operations, It is expe 
completed by spring. 


construc 


Precision Apparatus Co. a 
manufacturing 
trical Instrument 
in a new plant in 


subsidiary 
Co.., 
Glendale 


are 


Davis Electronics, Burban} 
purchased the Vaaro Flectroni 
neering Co. which it 
division 


Wii Ope 


Daystrom Inc., Elizabet! 
owns about half the c: 
Weston Electrical Instr 
purchased the assets of 
Gyro Corp., Santa Moni 

it will operate as a sub 


Chicago, 


manufacturing 
Drennan, Inc., Ar 


Motorola Ine., 
car radio tuner 


of Lee J. 


Lansing Sound Inc 


10.004 


James B. 
Angeles, added a 
cabinet plant adjacent to it 
The company also opened 
in Atlanta, Ga. 


Aerovox Corp., New |! 
acquired the outstanding 
L. Crowley & Co., West 
manufacturer of powde 
tite products. 

General Electric, Sy: 
plans to enter complete eng 
manufacturing of german 
and diodes in its Clyde 
transferring engineering de 
velopment of rectifiers and 
its Syracuse headquarte: 


Kay Lab, San Diego 
tronics firm, plans to begir 
of a new building as the fi 
expansion program. 


Show Notes 
RADIO-ELECTRONICS 
at the Audio Fair, Los Ange 
ruary. M. Harvey Gernsbac 
Director of the magazine 

ent. 
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a complete, practical, how-to- 
do-it book on radio control! 


21” Wired CHASSIS 
for CUSTOM BUILDING 


27 TUBES, including CRT 
with or without REMOTE CONTROL 


RADIO-CONTROL 
HANDBOOK— 


Gernsback Library Book No. 53 


By Howard G. McEntee, W2SI. 
The book radio control fans—be- ’ 


control 


0 0 


ginners and experts alike—have 


been waiting for. 


192 Pages. 175 Illustrations. 
$2.25 


Here’s a book that skips 
theory and gets right down to 
the business of putting radio 
control systems together so 
they will operate your model 
planes, boats, trucks, ete. 


Emphasizes the Practical 
RADIO-CONTROL HAND 


BOOK concentrates on con 
struction details of a number 
of practical radio - control 
units which will actually 
work and work well. It also 
covers the hitherto neglected 
field of trouble shooting 
radio-control systems. Wheth 
er or not you know radio, this 
is a book for anyone and 
everyone interested in R/¢ 
For the first time, it combines 


The Oscilloscope—No. 52. $2.25 


Transistors—Theory and Practice—No. 51. $2.00. 
50. $1.50 

No. 49, $1.50. 
Construction, 


TV Repair Techniques—No 
Radio & TV Test instruments 
High-Fidelity—Design, 

ments—No. 48. $/.50 
Radio & TV Hints—No. 47. $/.00 
Television Technotes—No 


Basic Radio Course—No. 4. $2.25 


High-Fidelity Techniques—No. 42. $1.00. 
Public-Address Guide—No. 4!. 75c 
39. 75e 


Practical Disc Recording—No 


From the publishers of 
RADIO-ELECTRONICS 


FEBRUARY, 1955 


4. $1.50 
Radio Tube Fundamentals—No. 45. $!.00. 


the necessary practical infor- 
mation on radio with detailed 
instructions on mechanical 
construction of control units. 


Written by an authority 
on Radio Control 

Howard G. McEntee’s exper 
ience in radio goes back some 
25 years And he has been 
hailed as a leader in the 
model field for just as long. 
Probably no man living knows 
more about the practical ap 
plication of electronics in 
model control, than the au 
thor. Certainly no one writes 
about it better. Here’s a book 
slated to become a classic on 
model control by radio. Be 
the first in your area to profit 


from the ideas it gives you. 


MODEL CONTROL BY 
112 Pages 


L. Safford 


the perfect 
nm volume ) 
Handbook 





com 


tadio 


It 


CONTENTS OF 
RADIC-CONTROL 
HANDBOOK 


Complex Control Systems 
Motor and Auxiliary 


Controls 


Single-Tube Receivers 


Multi-Tube Receivers 


Simple Transmitters 


Complex Transmitters 


Keying the Transmitter 


Installation of Parts 


Adjustments 
Test Instruments 


Complete Control Sys- 


tems 


RADIO—No, 43 By Edward 


114 IMlustrations 


$1.00 
Some of the contents 


Basic concepts © Methods 
of coding © Radio trans- 
mission © Wired transmis. 
sion © Receivers 

coders © Relays © 
control circuits «© 
motors © Transmitter con 
struction . Construction 
of receivers, coders and de- 
coders © Complete control 
systems © Trouble shoot- 
ing © Receiver adjustment 
© Transmitter hints 


For a complete library on model control 


—order both books today. 


See your distributor 


Measure- 


43 Mode! 


Name 


Street 


Q 
< 


r 


9 4\ 
oO (4 


Handbook 
Control by Radio $1.00 


42 


| 49 


or mail this coupon 


GERNSBACK PUBLICATIONS, INC., Dept. 25 
25 West Broadway 
New York 7, N.Y. 


Enclosed is my remittance of $ 


Please send me the following books postpaid 
53 Radio-Control 


$2.25 


44 45 
50 SI 








CHASSIS and CRT-$239 


In Kit Form... $199 sags 


De Luxe 





CRT TESTER- 
REACTIVATOR 


$19*. 


@ Completely 
checks picture 
tubes for emis 
sion and shorts 


Reactivates 
mony tubes in 
which emission 
hes fallen off 
from either use 
or standing in 


er 
YY Rocreys 
a carton . 


CRT SPARKER 


$]9% 


E nates Electri 
‘ Leakage by 
application of 


100 volts of RF 


CHT TESTER. 
REACTIVATOR 
PARKER ' i 


10 DAY TRIAL TESTERS for 
10 y Tie satis 








(17'S BIGGER AND BETTER THAN EVER! 


B-A’s NEW 1955 


164 BIG PAGES 


LOADED WITH SAVINGS 
AND WEW ITEMS IN 
RADIO, TV, ELECTRONICS 


INCLUDES 23 PAGES 
OF AMAZING 

BARGAINS. NOT FOUND 

IN ANY OTHER CATALOG 





BURSTEIN-APPLEBEE CO. 
BURSTEIN-APPLEBEE CO. Dept. $, 


1012-14 McGee S., Kansas City 6, Me. 
() Bend Free B-A Catalog No. 551 


Need a Tube Tester? 


FOLLOW THE 
LEADER ... 


ae 104 
¥¥y> 


TUBE TESTER *625 
KIT $34.95 Wired $49.95 


© 1955 


More Servicernen buy EICO TUBE TESTERS 

in KIT and wired form — then any others 
sold through distributors. Why? cause 
EICO gives you the MOST value at LOW- 
EST cost 


* Test all conventional & TV tubes and pilot 
lights 


e 10 individual lever-type element switches 


© Luminated anti-backlash rollchart kept up-to- 
date by EICO’s Engineering Dept 


« 414" meter, 3-color “Good Bad” scale 


e Line-edjust contro! Blank socket tor new tubes. 
Protective overload bulb 


In stock at your local jobber. Write for free 
Catalog. CT? Prices 9% bigher on Wert Const 


ELECTRONICS 





_ JFREE CATALOG: 


pth wt STmOO OF Tee HmeST epaurry 
wns im Tt ECTROMKS mousTer 
a Ome 

LETTE BUYING GUIDE for EVERYTHING IN 


RADIO i 
TELEVISION 


AMRUAL CATALOG | : 
. SER 55) & 


- 
ie ae 


SEND FOR IT TODAY! 











FOR 


“The Finest 
MASTER 


AMPLIFIED 
w» COMMUNITY TV 
ANTENNA SYSTEMS - 


Send Us Your Problem for 
FREE Engineering Advice. 


ical 
Important Technical — 
REE: Manual for Community 
and Master TV Systems 
FIELD STRENGTH METER, operates 
both on Battery and AC . $89. 


TRANSVISION, INC. KEW ROCHELLE. WY 





TUNER. BOOSTER 


lve poor ith a Hi-Gain Booster, Ban- 
leh weak fringe redu now. This unit comes to 
aed as a highly € igh-Gain Tuner. Uses 636 
ubes in very effic “)-Q Gireult Has 8 tuned cir- 
euite wus pure silver inductances and 

compensation providin high gain on all « 
fun: 1 Vernier Brive All necessary parte and 
pestage for & ib. shipping wt. Me 

TY parts bulletin 
W. DECRAY & ASSOC 


RA 
11842 W jefferson Biva Culver City, Calif 














Robert G. Marchi- 
sio was promoted 
president 
of CBS-Hytron, 
Danvers, Mass. He 
joined the company 
in 1951 as assistant 
to C.F. Strohmeyer, 
then vice president. 


to vice 


Adm. J. J. (Jocko) 
Clark joined Rad 
Receptor ( 
grooklyr 

a vice pre 

wa con 

the Sever 


’ 
| during 


wal 


Daniel F. Shea, Jr. 
joined Hallicraft- 
ers, Chicago, as 
engineering liaison 
executive of the 
Government con- 
tract division. He 
came to the com- 
pany from Hazel- 
tine 


Richards W. Cot 
ton, who oined 
Nation Ma 
den, Ma 

sistant to the 
ident, ser 

similar 

with PI 


Everett E. Leedom was named 

ing manager of Electro-Voice, I: ; 
chanan, Mich., and George R. Riley 
appointed assistant manager of the D 
tributor Sales Division. Lee 
formerly with Acme Ste 

was a sales engineer with Elect: 

The company also announced é 
pointment of Cullen Macpherson a 
sistant manager of the Rep ici! 
Components Division and Lloyd W. Lor 
ing as sales engineer. Macphe 
formerly a research a tant 
University of Minnesota, ar 
manager of Audio H 
Lawrence L. LeKashman, vice 


sales 


E. Leedom G. Riley 


INICS 


RADIO-ELECTR 





value unsurpassed 


arkay kits 


world's finest radio, phono, TV, and test kits 


10 watt hi-fi amplifier kit 


, arkay kit model A-12: 
Top quality kit for home 
and industry with built-in 
pre-amp for magnetic 
pickup, built-in equalizer 
networks, true bass and 
treble boost circuit controls 
and push-pull output with inverse feedback 
Freq. resp.: 20-20, cps., = I.d db; hum 
70 db. below rated output, 5 tubes, 70 watts 
Includes input selector switch — panel and 
elaborate instruction book. om- 
plete with tubes. $22.95 


HI-FI baffle 


{knockdown form) for 12” 


speaker 
Arkay kit mode! 
et replica « 


structed 
“ ly treated 
acoustically balance 

baffle plate f 

ound tee 


lumber 


reduc 
eliminates 


ve 
knocked down 


« tely ks 

easy assembling 

instructions any by 
car 


one n follow 


hi-fi ac/dc amplifier kit 
arkay kit model A-5: A high-fidelity AC/DC 
amplifier kit featuring a new, improved push 
pull output circuit plus a specially designed 
output transformer uti 
lizing 2 speakers for 
the new 3d-dimensional 
qualities of audio re 
production. New engi 
neering developments 
gi you hi-fi at the 
lowest possible price 
Kit is complete, except 


for speakers $9 95 


hi-fi amplifier 


. * 
with built-in pre-amp 

arkay kit model FL-10: —.. 

A striking new design = S&S 

with physical dimen XZ 

sions and style for use 

on a shelf or corner 

without elaborate or 

expensive enclosures 

Specifications: same as 

model A-12. 


. . 
3-way portable radio kit 
arkay kit model 
3W10-P: A_ smartly 
styled portable radio 
kit that operates on 
AC/DC or self con 
tained batteries. Has 
4 tubes and selenium 
rectifier with a fine 
quality Alnico V 
speaker, built-in loop 
antenna and hi-gain 
coils. Includes pictorial and schematic dia 


Zi plastic copier SNE8S 


* . 
ac/de radio kit 

— arkay kit model 

S-5E: New 5-tube 

superhet. kit designed 

for radio students 

and hobbyists In 

cludes new 3D color 

instruction book, $50 

1600 kc, complete 

with glistening wal- 

nut bakelite cabinet 


Write today for new catalog including complete 
arkay line of radio, TV, phonograph, amolifier 
and test equipment kits. Prices F.0.B. N.Y 


the world's finest kits 


arkay tenis 


BEekman 3-6686 New York 6, WN. Y. 
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PEOPLE (Continued) 


of sales for Electro-Voice, said the ap 
pointments were part of an expansion 
of the company’s Sales Division 
Irving P. Wolfe joined Walsco Ele« 
tronics Corp., Los Angeles, as Eastern 
sales manager. He was formerly with 
Chief Electronics. 


Frank G. Mullins, Jr. joined Fairchild 
Recording Equipment Co., Whitestone, 
N. Y., as manager of engineering and 
as special counsel 


Robert J. Marshall was promoted from 
chief engineer to head of the recently 
established New Product Development 
group. Mullins formerly with 
Westinghouse 


was 


F. Mullins, Jr. R. Marshall 


Obituaries 

Richard A. Graver, vice president and 
director of marketing for Hallicrafte 
Co., Chicago, died suddenly of a heart 
attack while in New York for a business 
conference. He was 58 years old 


former treasurer of 
North Adams, 
the age of 74 


George B. Flood, 
Electric Co., 


away at 


Sprague 
Mass., 
after a long illness 


yased 
I 


Albert Brand, secretary-treasuret! of 
Radio Merchandise New York 
City, died suddenly in Mount Vernon, 
N. Y., at the age of 46 


Sales, 


Leo R. Mead, technical assistant to the 
chief engineer of Hallicrafters, 
died suddenly at the age of 51 


Chicago 


Personnel Notes 

Gen. Walter Bedell Smith, elected 
to the Board of Directo: of RCA, 
served as Under Secretary of State 
from February, 1953, to October, 1954 
He is vice chairman of the Board of 
Directors of American Machine and 
Foundry Co. RCA also announced the 
appointment of Maj. Gen. William 
L. Richardson, U.S.A.F. (Ret.), to the 
new post of manager, Defense Projects 
Coordination, Engineering Products Di 
vision. General Richardson retired from 
military service last July 


Carl E. 
treasurer of 


Mosley, president and 
Mosley Electronics, St 
Louis, Mo., was appointed general man 
ager of the company. George E. Mobus, 
advertising manager, as addi 
tional responsibilities as sales manager 
Jewel Hawkins will act as purchasing 
agent and production manage1 Mrs. 
Janet E. Lloyd is now assistant secre 
tary. 


sumes 


LEARN COLOR 
UHF, MONOCHROME 


TELEVISION 


Eawatd M. Noll 


nationally known 
TV consultant, 
teacher and writer 


MAKES IT EASY 


in the new revised edition of his famous 


TELEVISION tor RADIOMEN 


Complete course in one volume 


All in one book—at much less cost than the average 
course of lessons—you'll gee THOROUGH, practical 
training for the best jobs in TV. You'll know the fun 
damentals of both transmission and receiving; the 
practical tex hniques of inseallat n alignment adjust 
ment, crouble-shooting; the larest improvements, tran 
sistor circuits, UHF, color 


You'll UNDERSTAND TV; be able to handle service 
work expertly, efficiently; be well qualified for the 
hundreds of high-paid technical openings in TV today 


Easy to learn 


Each step in theory is explained in clear non-mathe- 
matical terms and is applied ¢ rcuit set-up and op 
eration sO you see exactly w to use theory in prac 
tical work. Many and how-to-do-it examples 
help you learn borch theory and practical techniques 
easily and : j insure your 


chemat 


thoroughly ru 
understanding 


questions 


Prepares you fully for work 
on color TV, UHF 


You'll learn each detail of r rs olor system; 
the function of each circuit, the special installation and 
adjustment techniques, the e problems and how 
to handle them ou'll k ¢ principles and all 
ractical details of the er system, the 
Sons antenna instaliat UHI 


There is no better, more up-to-date, or more 
thorough book on television fundamentals, 


HERE is your ticket to the best TV 
technical jobs today ! 


THE MACMILLAN CO 
60 Fifth Avenue, New York 11,N. 7 
end me a ’ f Teles 
men Rew ed | a t err t 
of $104 t y charge 
return the book } : AVI Send ) 
ery charge.) ] 


ston for 
the full 
a few ‘ € 


r money order a ay de 





ELECTRICAL ENGINEERS 


or 


PHYSICS GRADUATES 


with ¢ eperience in 


RADAR »« ELECTRONICS 


or those de iring to 


lhe time was never more 


for be mine a 


Because 


rapidly 


enter these areas 


PP rune tian now 


ciate d with the fue ld f adi anced electronic 
of military emphasis this is the most 


rrowing and promising phere of endeavor for the young 


electrical engineer or phy icist 


Since 194% Hughes Research and Devel 


opment Laboratori hay cn engaged 


in an expanding program for lesign, de 


highly 


| tems for 


velopment und manufacture of 
comple x radar fire contr 
fivhter and interceptor aircraft. This re- 


Hughes 


field to serve compan ind 


quires technical advisors in the 
military 
wench emplo inv the 

A one of th th ld 


hecome familiar with t fi 


quipin nt 


cnyihiect 


most advanced 
computers. W ith this advan- 
ideally 


experience ind 


volved, including the 
cle tron 
tage you will be situated to 
broaden your learning 
more qui kly for future application to 
advanced ( lectronics activity in ¢ ither the 
military or the commercial field 
Positions are available in the continen- 
tal United States for married and single 
years of age. Overseas 


men unde r4y 


issignments are open to single men only. 


Scientifie 
and 
Engine ering 


Staff 


HUGHES 


RESEARCH 
AND 
DEVELOPMENT 
LABORATORIES 
Culver City, 
Los Angeles 
County, 


California 


PEOPLE 


Charles A. Hansen, wide 

executive, established | 
manufacturers’ rep firm in Lo 
Calif. He was formerly distril 
manager of Gramer Halldor 
former Co., where he inau 
company’s distributor 
tion, according to James M. B 
president. 


sales 


— 
saic 


L. Arthur Hoyt was appx 
vertising manager of Allen B 
Laboratories’ Cathode-Ray 1 
sion, Clifton, N. J. He has 
company since 1952 as technica 
copywriter and editor of a h« 
Du Mont also announced t) 
ment of Robert E. Kessler a 
of its Communication Product 
He was formerly assistant 
the division. 


peen 


, Lieut. Gen. Lewis A. Pick 
Chief of Engineers of the Unite 
Army, was elected a director 
Radio Industries, Opelika, A 


‘ E. Gordon Burlingham 

sales service manager of CBS 
Danvers, Mass. He was former 
service manager of another company) 
the electronics field. 


. . Jack Whiteside was p1 
general manager of Simpson Ele« 
Co., Chicago, Ill. He was forme: i 
sistant general manager. Larry Patter 
son, former purchasing agent vas 
named director of material. Al Arbeiter 
former assistant chief 
was named chief meter engine 
Bill Coon, former chief engineer 
director of engineering 


meter engineer! 


George E. Bottjer, chief 
manager of flight test for 
Manufacturing Co., Walthar 
was appointed to the Naval A 
Advisory Committee. The cor ny 
announced that Leslie E. Woods, it 
rector of industrial relatio ' 
sonnel, was appointed a mem! 
Massachusetts Council for Er 
of the Aging, for a 3-year 
... John H. Skehan was nat 
western representati\ 
vania Electric, with head 
Dallas, Tex. He was forme: 
General Engineering Dep 
Emporium, Pa. 


Burns 


‘ 


... George Mena and 


appointed 


Robert 
district mana 
the Southeast and East Centra 


were ve} 
tricts, respectively, of Belden Manu 
turing Co., Chicago, Ill. Mena 
formerly in the Atlanta-Ri 

ritory, succeeds Burns. 


... Richard M. Thompson 
pointed district sales manage 
eral Electric Tube Department 
tor sales with headquarter 
tady, N. Y. He will cove 
State, exclusive of the Nev 
and Poughkeepsie area 
merly a member of the 


j 


headquarters staff 


RADIO-ELE 





CRYSTAL DIODES 

CBS-Hytron’s Reference Guide for 
Crystal Diodes lists 185 types of diodes 
and gives all data concerning 
them, with 18 dimensional diagrams. 

CBS-Hytron, a Division of Columbia 
Broadcasting System, Ince., 
Mass. 


basic 


Danvers, 


TEST EQUIPMENT 

RCP’s 8-page brochure describes and 
illustrates their test equipment: the 
a.c.-d.c. multitester, portable tube tester, 
wide-range signal generator, v.t.v.m., 
Midgetscope, Signaligner and Servishop 
as well as others. 

Radio City Products Co., Inc., Easton, 
Pa. 

VOLTAGE STABILIZERS 

A 16-page Catalog No. 4-260 describes 
voltage stabilizers and their perform- 
ance. Applications for voltage stabiliz- 





ers are also discussed in the catalog. 
Raytheon Manufacturing Co., Dept. 
6120-PR, Waltham 54, Maas. 


INSTRUMENT TYPE SWITCHES 

No. 17-SC, an 8-page catalog, gives 
data on instrument type switches and 
includes a simplified system for use in 
ordering items. Complete descriptions 
are given for CES rotary, shorting and 
nonshorting types, 1, 2 and 3 to 4 poles 
per deck. 

Cinema Engineering Co., Division of 
Aerovox, Burbank, Calif. 


SPEAKER ENCLOSURES 
A 32-page booklet, The Karlson En- 
closure, opens with the basic problem 
of what speaker baffle to use and de 
scribes the discovery of the Karlson 
principle. Data on the various applica- 


tions best suited for the Karlson and 





COYNE offers 


. Training in 


Spare Time AT HOME 








The future is YOURS in TV-RADIO! 
A fabulous field—good pay—fascinating work— 
a prosperous future! Good jobs galore, or inde- 
pendence in your own business! 








Coyne brings you the first truly lower cost, MODERN—QUALITY 
Television Home Training; training designed to meet Coyne stand- 


ards. Not an old Radio Course with Television ‘‘tacked on’’. Here 


is MODERN TELEVISION TRAINING including working know]l- 
edge of Radio. Includes UHF AND COLOR TV. No Radio background 
or previous experience needed. Personal guidance by Coyne Staff. 
Practical Job Guides to show you how to do actual servicing jobs— 


make money early in course. 


With Coyne Television Home Training you pay only for your 


training, No Costly “Put together kits”. 


“> ~ 
ELECTRICAL SCHOOL 


A TECHNICAL TRADE INSTITUTE OPERATED 


NOT FOR PROFIT 


500 S. Paulina Street, Chicago 12, Dept. 25-TR4 


FEBRUARY, 1955 


President 


if 


(Coyne the Inetitution behind thia train 

wn the largest, oldest, beat equipped 

residential echool of ita kind. Katabliahed 
1400. Send coupon for detatia 


Name 


City. 


a_ discussion 
speaker 

Karlso A sao 
Island lve B 


BROADBAND AMPLIFIER 
folder R Os «ce 
9185 broad 


RCA 
new MI implifier, list 
ing the amplifier feature and what 
it doe It idvantages of 
multiple distribut tem 

Rad oOo Corp ‘ } 


cribes the 


igineering 
i} Cam 
den, 
ALLIGATOR CLIPS 
Vue cre ‘ 
trate 
compact ilated alliga 
tor test clip vs ho ip action of 


lotted insulat ‘ nit lip to bite 


clip 


ribes and illus 
the nume ipplication in 


equipine 


terminal witl metal 
Muelle Klect f hf 


ot., Cle 


AUDIO RECORDING SERVICES 
\ l2-pag / ef ( for 1954-55 
tape 


describe the omy range of 


and dise recordiny offered by 
Dubbing audi he itory for broad 


cast station ound Dusinesses, 
orded 
hi-fi enthusiast It 
type fb 
Dubbinga Salea ¢ 1-10 45th St., 


Cif , ) 


record companie« eres tape 


firms and covers 


the variou ibbing’s in use 


HI-Fi CATALOG 
12-page L/tec provides 


MAIL COUPON FOR 
FREE DETAILS yu 


including 

information about 
easy Payment Plan 
No obligation, 

no salesman will call. 


COYNE ELECTRICAL SCHOOL 

Television Home Training Div. 

500 S. Paulina St., Chicago 12, Ill., 

Dept. 25-TR4 

Send Free Picture Folder and details on Tele- 


vision Home Training 
me and no salesman will call 


his does not obligate 


Address 


State 


Check here if interested in Resident School 
4 Training in Chicago 





TECHNICAL LITERATURE 


TOP T ONE YEAR Ras detailed information on mors 
QUALITY GUARANTEE : high-fidelity products. Among 
AM-FM tuners, preamplifi 
pa RB EL, hand! We tist here ent o Se Ge mare 7 . ice plifiers, speakers, speaker 
All eur tues aro lab-tected fully Gussaniosd POR ONE YEAR me ae. | 58 38 | horns, networks and cabinet 
Genes in our eotertul cartons E L y Altec Lansing Corp., 9 
‘ +s . Hy wl Be. — +4 ) | Monica Blvd., Beverly Hills 
‘A 3 | 161 6th Ave., New York 13 





HI-Fl UNITS 
Sightmaster’s 16-page 
high-fidelity units include 

needles, hi-fi amplifier, 
cabinets, record changer, sp 
sories, speaker enclosure 
tuner, TV chassis, etc. 

Sightmastey Corp., Ve 
N. Y. 


> & < 


HEATHKITS 
Heath's 1955 catalog feat 
new kits and describes more 
a, a ‘ kits, including test instrument 
7m 128N7GT B 4 ) | teur equipment, high-fidelit 
A4 | 125Q7GT .56 | 5 ‘ equipment, et The 48-pag 


y| 77 A9 a7 49 
16G 1/10} 69 | 14A4 69 64 | 1 ee* ent | contains technical specificat 








FREE q ; OY6G deposit | with schematics 
opren! sL 7G I EXPORT INQUIRIES INVITED! | |, By eee Heath Co., Benton Harb 


Assorted Oe New Com@lete Listing—Send For Free Copy! 
. al 











ELECTRON TUBE. WHOLESALERS. INC. BPE oN playin tags caged 


for $25.00 periodicals are available ‘ 
» or 140 DUANE STREET «+ NEW YORK 1) y * Phone BArclay 7.7616 LisTeo 


moret 








direct to the manufacturers, whose add 
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replacement coils, TV con 
— WILL HELP YOU to start TV repli acement componer ; 
learning TV the practical way 7 
~~by assembling a TRANSVISION Down Payment J. W Viller Co., 59 
TV KIT in EASY STAGES. For - Lee 
onty $39 you get PACKAGE e1 sade 
(standard first pkg. for all of our 


kits). This package gives you the t uv TV BULLETIN 
BASIC CHASSIS and over 450 TV A { page bulletin dese: 


COMPONENTS with fete In- , | = he 7 
! PROFIT! 7 ! - yoy a T Voast-Ofte n-~Necded 95 


structions, Drawings, 
Service Booklet. When ready, you - Servicing Information an 


> | rect bs .* oe wider the next st (pk #2), ete. Lo ' k ’ > 
ut Sx ser cas Sara ats tag tow orem mete | “Supreme Publication 
’ 
" : 7 | . e vd i a) .. 
rt TE i WAN : ; Shows 6 Great IV Kits: Rd., Highland Park, I 


EXCLUSIVE: Only Transvision TV Kits 
are adaptable to UNF. Ideal for ss NEEDLE CATALOG 
FRINGE AREAS. No Previous Technical Fidelitone, Jensen, Pern 


: A ngeles 3, Calif 


Knowledge required, Write now! 
’ Recoton, Walco and Duotone 


| cross-referenced to cartridg: 

aTrAaroe RANSVision tridge-needle number ! 
THE OLDEST NAME IN TY KITS 4 

catalog 

NEW ROCHELLE, WN. Y. Permo, Inc., 6415 Rave 

CuYeTa. oe oa ae ean a a ae | Saeeoataeeee > THIS COUPON TODAY « = = Chicago 6, Til. 


CRYSTAL DIODE 
; Educational Director 


: O/ $3.96 
iNain sb 3 ° ape INC., NEW ROCHELLE, N.Y. Dept. ne-2 
40 losing $ deposit. Send stondord hit 





CAPACITORS 
Dual-capacitor units, el 
capacitors, small-base oil-pa) 
itors, etc., are described 
in a 24-page catalog 
Pyramid Electric Co., 
Blvd., N. Bergen, N. J 





_-_— eC 
“pimact FacTory Sreane 
Min. Onder 4.00, 20 


Full rem ittance with for ign . PACKAGE “1, “oh @ tection Matetel, Celene C08 
ent postage—excess refunded C) Send FREE copy of your new TV Kit Catalog. 


67 Dey Street 
New York 7, MN. Y¥. | 
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“® GET INTO 


ELECTRONICS 


You can enter this uncrowded, ints 
esting field Defense expansion, new 
developments dem and trained special 
ists. Study all phases radio & elec 
tronics theory and practice: TV; FM; 
broadcasti ng; servicing; av ation, ma 
rine police radio mon ourse 
Graduates in demand. by major con 
anies, H.S. or equivalent required 
jegin Jan.. March, A , Sept. Cam 
pus life. Write for cata 

VALPARAISO TECHNICAL INSTITUTE 


Dept. ¢ alparaiso, ind. 








Get Your F.C.C. LICENSE Quick! 


Surrenpentonse or residence preparation for 
F.C examinations. Results guoranteed. 


An FCC commercial operator license means 
greater opportunities and higher pay. We are 
specialists in preparing you, in a MINIMUM OF 
TIME, to pass FCC examinations for all classes 
of licenses. Beginners get 2nd class license in 5 
weeks and Ist class in 3 additional weeks. Write 
for free booklet 


GRANTHAM School of Electronics 


Dept. (01 E, 6064 Hollywood Bivd., Hollywood 28, Calif, 











TV REPAIRMEN 
_ EARN TOP MONEY! 


IN JUST 12 MONTHS, COM- 
PLETE TV SERVICE TRAINING, 
INCLUDING COLOR Ft t 


INDIANAPOLIS ELECTRONIC SCHOOL 
312 E. Washington, Indianapolis 4, Ind. 


, Di ENGINEERING) 1 HS 
DEGREE 

|| Intensive, specialized course including strong basis 
i} mathematics and electrical engineering, advanced 
| theory and design, television ‘ ’ 
| Self-help opportunities. Also B.S 
1} in Aeronautical, Chemical 

Mechanical Engineering, GL G 

March, June, September, December 


INDIANA TECHNICAL COLLEGE 





1525 €. Washington Bivd., Fort Wayne 2, Indiana || 





Fae vinc9AZ 


Be a ‘*key’’ man. Learn how. te 

receive messages in code tele ne ow 
and radio, Commerce a ‘ ee 
men for jobs. Good pay, enture, 
teresting work. Learn at Soe aulenly 
through famous Candler System, 
ify for Amateur or Commercial Li. 
cense. Write for FREE BOOK 

CANOLER SYSTEM so. 
Dept. 3B, Box 928, Denver 1, Cc 








RCA INSTITUTES, INC. 


A service of Radio Corporation of America 
350 West 4th St.. New York i4, N. Y,. 


OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 
RADIO, TELEVISION, ELECTRONICS 
Approved for Veterans 
Write Dept. RE-55 for Catalog 











ENJOY 3 COLOR TELEVISION 
FILTER SCREEN NOW 


Changes dull eye-straining biack and white pictures 
into Beautitus color tones 

used. Helps eliminate gia 

Order di Sen. 

size 3 


s pe 
Satisfaction Quaeranteed. Inquiries from dealers aiso 
weicomed 


Zinge Products, Johnstown 13, New York 











FEBRUARY, 1955 





MORE JOBS 


than graduates 
Demand for our engineering 
graduates exceeds supply. Effective place 
ment. Study in this world-famed college estab- 
lished 1884, Quarters start March, June, Sep- 


tember, January 


Bach. Sc. degree in 27 months 
Complete Radio Eng. courses rv, UHF and 
FM. Also Mech., Civil, Elec., Chem Aer and 
Adm. Eng.; Bus. Adm., Acct. Small classe Well- 
equipped labs. Modest costs. Prep. courses. Write 

ai) Jean McCarthy, Director of Admissiona, 
for Catalog and Campus View Book, 


2425 College Avenue, Angola, Indiana 





PREPARE FOR A GOOD JOB! 


BROADC AST ENGINEER 
ELECTRONICS 
RADIO SERVICING 


a Television Servicing a 


(Approved for Veterans) 
SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 


1425 EUTAW PLACE, BALTIMORE 17, MD, 


RADIO-TV ELECTRONICS 

















TV En 
ient 
Applied ‘ ‘ 
ree atalog \ppr d for vets, 


CAPITOL RADIO ENGINEERING INSTITUTE 


Dept. RE, 3224—I6th St., N.W., Washington 10, D. Cc. 


ae a MORE MONEY— 
A PROFESSIONAL 


TN 


SERVICE 
TECHNICIAN 


GET DOWN-TO-EARTH 
PRACTICAL TV TRAINING 
WITH WTI EXPERTS FOR 
THE TOP PAYING $5,000- 
$10,000 PER YEAR JOBS. 


UHF—COLOR—VHF 
Master the latest, up-to- SEND FOR 
the-minute TV and Color FREE 
TV developments QUICKLY. 800K Tobay! 


WESTERN TV offers rea! experience on live equipment 
in our BIG SHOPS AND LABORATORIES in the shortest 
practical time under expert instructors. Graduates are 
in big demand because they have the ‘‘field expe- 
rience’ necessary for immediate ‘‘bench’’ or super- 
visory positions. You learn every phase of Radio and 
TV servicing (AM, FM, VHF, UHF). WTI men win fast 
promotion can demand better pay develop 
highly profitable businesses of their own with the 
latest and most PRACTICAL PERSONALIZED TRAINING 
BEHIND THEM. You concentrate all your time on being 
@ PROFESSIONAL TV SERVICE TECHNICIAN — non- 
essential math and engineering theory omitted. YOU 
CAN EARN WHILE YOU LEARN. Special Finance Pian 
APPROVED FOR VETERANS. Find out how you can get 
into the TOP PAY GROUP — Send for this fact-packed 
book NOW! 


WESTERN 
TELEVISION 
INSTITUTE 


mes a ee ae eee 
Western Television institute Dept. £-2-55 7 
| 341 W. 18th St., Los Angeles 15, Calif 
Without obligation, please send FREE fully illustrated 
Sooners (No salesman will cali.) 


America's Leading 
Television 
Servicing School 


| NAME 
| ADDRESS 





| 
| 
i 
ibaa a 
{ | 
| 


po'ty_____ ~_ ZONE STATE 


me me ee ee ee ee ee ee ee 





Become an 


ELECTRICAL ENGINEER 


Major in Electronics or Power 
BS Degree | in 36 months 


Prepare ! for a career 
as an electrical engineer or 
engineering tech: an and take 
advantage of opportuni 


ties in these ) ling field 

You can by optional 
year round id ous military, 
training may 
ed credit. 


academic, or pi 
be evaluated fi 


Enter Radio and Television | 
courses 12 to 18 months 


You can be a rad echnician in 12 
months. In ar id 11 6-months you 
can become a |! ele ion techni 
clan with Asso \ ed Science 
degree. Color tele natruction is 
included in tl 

These tect " es iy form 
the first third leading 
to a degree I il Engineering 
Twenty-one il electronics 
electronic eng ( f ind electron 
design are ice these course 

Courses 1 1 radio-televi 
sion ser i electrical ser‘ 


preparatory 





— 


July, September, January 
) former stu 
dent nnu ‘ fror ii states 
23 forei profit insti 
tution ipproved for 
veteran ‘ i only 


MILWAUKEE 


SCHOOL OF ENGINEERING 


See e228 8 8228228828828 828288828222 4 
MILWAUKEE CHOOL { ENGINEERING 
Dept. RE-255 N. Milwaukee Street 
Milwaukee |, W 


If veterar 
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just ahead: 


PRAARAARAAAAARAAAHAAHAHAH~AW~H 


Clip and mail teday 





Please check 


ONLY 46.00 
opy pricel 


lesues 


} YEARS—36 Big 


SAVES YOU $4.05 over the single 


2 YEARS. Big ONLY %.00 
SAVES YOU $2.10 over the single copy pricel 


Issues 


ONLY $).50 
over the single copy price! 


1 VEAR!2 Big Issues 
SAVES YOU th 


NAMI ’ _m 
ADDRESS 


STHRERT 


‘1Ty ZAIN STAT? 


EASY T0 LEARN CODE 


» warm or inereas 
mreaph ( 
wick 


edly anows 


i rane owrnM 
e QM 


ENDORSED BY THOUSANDS! 


“ren Co 
" s the ple 
” ‘ ' and enables 
ariel ter ' 
the are\stanwe Thrertsmarnte ‘ eeeful epereters heave 
eph System, 


quired the Gate 
hese plans. 


te tedey for 


NNSTRUCTOGRAPH COMPANY 


4701 Sheridan Rd., 
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w Inve on! 
cunve rentel er 4 pure 


Dest. AC, Chicage 40, Hi. 


FOR AUTHORITATIVE UP-TO-DATE 

EVERY NEW DEVELOPMENT IN COLOR TV... 

HIGH FIDELITY... 
. SERVICING 


$$$$$S$S$$$SS$S$S$$SSS$SSSSSH 
MEN WHO GET AHEAD 


IN ELECTRONICS 


read every issue of 


RADIO-ELECTRONICS 


INFORMATION ON 
AUDIO 


U.H.F.. . . ELECTRONICS RADIO 


these interesting and practical features coming in the issues 


VOLTAGE? 
used in trouble-shooting high- 


WHAT—NO HIGH 


Service techniques 
voltage problems 


A 14-INCH PORTABLE TV 

Discussion of interesting circuits in a recent Emer- 
ton model 

MAGNETIC TAPE RECORDER AIDS INDUSTRY 
The tape recorder that can be used to do some 
things which are now being done by more expensive 
control units 

EMPLOYMENT IN ELECTRONICS 

Where the jobs are 
what they pay 
THREE-CHANNEL MIXER-EQUALIZER 


A useful plece of equipment for the audio enthusiast, 
PA man and broadcast engineer. 


what they require—and, roughly, 


ee i eee | 


SEND ME RADIO-ELECTRONICS,: 


GIVE 
' THIS 
COUPON 


to your local mag 


©) | enclose $ 


0 Bill Me 


today to 
RADIO. 


MAIL TO: ELECTRONICS 


RADIO- 

ELECTRONICS 
25 West Broadway 1 
New York 7, N. Y. 


I 
l 
i 
i azine agent or mail 
I 
! 
I 
I 











RADIO CONTROLLED 
Garage Door 
Operating Mechanism 5 50 
. Information 24 
P. E. HAWKINS CO. 


Write for 
631 Prossect Kansas City 24, Mo 











eee eeeeeee 


@QUEST PORTFOLIO 200 


TO EVERY TV 
SERVICEMAN 


ports 

cotelees§ literature 

dete vheets ofc own 
fer the evhing! 


ELECTRONICS MFG. CORP 


S76 WEST MERRICE woe _Wweeneee aT 
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ELECTRONICS FOR EVERYONE, by 
Monroe Upton. The Devin-Adair Co., 
23 E. 26th St., New York, N. Y. 5% x 
8, inches, 370 pages. $6. 

Here is a thoroughly absorbing bool 
on the evolution of electroni Partly 
biographical, partly historic and con 
pletely fascinating, Monroe Upt 
strikes an unusual level of presentatior 
Electronics for Everyone i t 
technical story, one that the no 
marvel at and the engineer wv 
with complete satisfaction 

Starting in ancient 
Thales and the discovery of amber’ 
electrical properties and ending with 
Zworykin and television, the s« 
achievements of titans like | 
Volta, Tesla, Ohm, Edison and 
are woven into a “human” story 

No mathematics beyond simpk 
metic is used. Every 
sion is introduced only after t 
sary groundwork for under 
is laid—there are no abstract t 

Typical chapter titles are: Geo: 
Writes a Law; The Marvelo 
of Henry; de Forest’s Magic | 
Superhet by Armstrong. The 
ments and inventions of the fan 
lesser knowns are explained IK 


Greece witl 


entific 
iraday 


Ampere 


technical ex; 


AUDIO AMPLIFIERS AND ASSOCI 
ATED EQUIPMENT (Volume 5). Com 
piled and published by Howard W 
Sams & Co., Indianapolis 5, Ind. P 
not numbered. $3.95. 

Fifth of a this ve 
compilation of Photofact folde: 
complete servicing informat 
technical details audi 
preamplifiers and tuners pr: 
1953 and 1954. The service 
will quickly realize the 
voltage and resistance tal 
photos showing the locatior 
down to the smallest r« 
pacitor. The audio far 
fanatic can study and con 
izers and tone controls 
L-C networks or various ver 
Williamson, Ultra-Linea: 
amplifiers. 


ages 


series, 


on 


LINEAR TRANSIENT ANALYSIS 
(Volume 1—Lumped-Parameter Two 
Terminal Networks), by Ernst Weber 
John Wiley & Sons, New York. 348 
pages, $7.50 

A comprehensive work 
emphasis to all the class 
tional methods of transient 
Each fundamental method 


| by mathematical exam; 


RADIO-ELECTRON 





NEW! ATLAS CJ-30 
COBRA-JECTOR 


INDESTRUCTIBLE FIBER-GLASS 
ALL WEATHER 
WIDE ANGLE DISPERSION 


List $40.00 
NET $24.00 


Complete 
with Driver. 


input Power treme 
a. anpetenee a 


Slonersien 
Dimensions: Opening, 14” x 


Overall Length, 14” 
WRITE FOR COMPLETE CATALOG 


ATLAS SOUND CORP. 











MAKE MORE MONEY! 


Grecter ability means more pay. An FCC 
Commercial Operator License is recognized 
@s proof of technical ability and is required 
for many high-paying jobs in radio, tele 
vision, and industrial electronics. Add theo- 
retical knowledge and an FCC license to 
your practical experience, and make more 
money. 


THE GRANTHAM RADIO LICENSE 
COURSE IS DESIGNED TO PREPARE 
YOU, IN A MINIMUM OF TIME, TO 
PASS 


F.C.C. LICENSE 
EXAMINATIONS 


Our license training is 
available by CORRESPOND- 
ENCE of in RESIDENCE 
Either way, you are com- 
pletely prepared, in every 
detail, to obtain the par- 
ticewlar class of FCC tie- 
ense you want. Our train- 
ing includes constant prac- 
tice with FCC type tests 


MAIL COUPON FOR FREE BOOKLET 


Our Guarantee: 
You Will Get 
Your License 


Read details in our 
FREE BOOKLET. 








Grantham School of Electronics 

Dept. 101-RA 

6064 Hollywood Bivd. 

Hollywood 28, Calif. 

Send me your FREE booklet, telling how 1! 
con get my commercial FCC operator lic- 
ense quickly and wheat job opportunities 
are ayailable to licensed technicians 
NAME_ 

ADDRESS 


CITY 
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BOOKS (Continued) 


INTRODUCTION TO ULTRA-HIGH- 
FREQUENCY RADIO ENGINEER. 
ING, by Stephen A. Knight. Pitman 
Publishing Corp., New York. 256 pages, 
$4.50. 

A guide to the theory, applications 
and techniques of u.h.f. radio, written 
for students, engineers and other inter 
ested readers wishing to obtain a work 
ing knowledge of u.h.f. without mathe- 
matical theory and unnecessary details 
A good middle-of-the-road text filling 
the gap between purely engineering 
texts and books prepared for the radio 
beginner. Covers such subjects as wave- 
guides, antennas, cavities, 
propagation and special u.h.f. tubes 


resonant 


MOST-OFTEN-NEEDED 1955 TELE- 
VISION SERVICING INFORMATION 
(Volume TV-9). Compiled by M. N. 
Beitman. Supreme Publications, High- 
land Park, Ill. 192 pages, $3. 
Contains schematic diagrams, 
ings, photographs, waveforms, voltage 
and resistance tables, alignment points 
and frequencies and other pertinent 
servicing information on approximately 
600 television receiver models and chas 
sis of 26 brands. All information is as 
supplied by the set manufacturer. 


draw 


AUDELS HOME APPLIANCE SERV- 
ICE GUIDE, by Edwin P. Anderson. 
Theo. Audel & Co., New York. 842 
pages, $4. 

Beginning with a 124-page 
electrical fundamentals, appliance test- 
ers and house wiring, the author then 
devotes the remaining 27 of 34 chapters 
to detailed servicing information includ 
ing wiring diagrams and disassembly 
instructions on almost every type of 
electrical and electrically controlled ap 
pliance used in the home. The only ap 
pliances 
shavers, 


section on 


conspicuously excluded are 


machines and wate 
pumps. The usefulness of the book 
would be even greater if the duthor had 
included a chapter or two on eliminat 
ing the radio interference 


sewing 


frequently 
thermostatic 
controls. END 


caused by motor and 


CORRECTION 

There is an error in the review of 
M. N. Beitman’s book Most-Often 
Needed 1954 Radio Diagrams and Seri 
icing Information on page 153 of the 
November, 1954, issue The review 
should read as follows: “This is the lat 
est addition in the continued series of 
volumes of diagrams and service data on 
modern home, 

“The volume consists of reprints of 
data and diagrams on approximately 
560 models made by 32 receiver manu 
facturers.” 

The last paragraph of this review as 
it was published is actually the second 


auto and portable radios 


and concluding paragraph in the review 
of the NBS publication in the same col 
umn, 








ravLlectric 


CONVERTERS. 


provide 


House Current 
Anywhere 


m battery in ca 
; grounds—at 
Ne nstallat 
gar lighte 


< Machines 
Elect 
table Pr 


ot et 


6 Models 10 to 100 Watts 


ry need 


graphs 


“Midget” 


“JUNIOR 


6-110 

5 Cycle 
Watts 
$12.95 LIST 


"SENIOR" 


1¢ 46-1160 
42'/)"04'/s 
5.40 Watts 
$15.95 LIST 


“MASTER” 


; Model 6-51160 
DICTATING MACHINE 40-50 Watts 


ze 4'x5'"xb 
Le 7 $27.50 LIST 
AS “SUPER” 
“ad a | wr 6-71 160 
; “ st ff ad) 
Cam ‘ ye + a = 
4°05" nb 
5 7 95 LIST 


—and now, the "CHIEF" 
NEW—JUST OUT—Mod 6-81160—75 
100 Watts—aut / of switch 
$49.95 LIST 


See your 
or Auto f 


ELECTRIC SHAVER 


Ele Hardware 


rt Dealer 


Terado Company 


Designers and Mfrs 
1057 Raymond Ave 


of Electronic Equipment 
ST. PAUL 14, MINN 














ADVERTISING INDEX |(——eraupapn 


Radio-Electronics does not assume responsi- 


bility for any errors appearing in the index BRAND TUBES 


individually boxed @ Only Ist quality Latest 


28 
inside Front C 
Allied ‘Rasio Corp : 13 Ti4 * label, electrical or mechanical rejects 
Amer: 7 etricai Heater Mfg. Co oe No rebrands or rewashed ‘‘bargains 
America: Write for Free 1955 New Air-Mail Handy-Order 
American C Blan 
Lists ALL Popular TV & Radio Types 


Amplifier 
| Approved . tnotroment “Gare or 
N f) J ST » A | | Arkay Radio Kits Makes Mail-Order a Pleasure 
Atias Sound Corp All Tube Orders Over $25.00 (with full 
Aude! Publishers s POSTPAID 
SPECIAL-PURPOSE TUBES 


y Electronics Corp 
| " 
L E R N | S ? Write for ting on XMTG 
C Special-Purpose stal Biodes we 
| c 2,000 types at excellent prices 


Burstein Appiebes 


CBS Hytron ad of Columbia Broadcasting System) Type 
Cannon Electric Co 0z4 
Capito! Radio Sapincoring institute 
Speers Master Co 1ASGT 
hicage Standard Trcasteomer Corp 1A7GT 
Cisin 1B3GT 
T i . Cleveland inetitute of Radio Giectronics 1H5GT 
Collins ~~ * Products Co 
urn your experience into a » vane Mey - te 


Cornet! publiier Eiectric Cor 


big, new, better-paying career! Esyne Electrical & TV Radio School iLA4 
1LA6 


Day by day industrial plants are adding more OcCray, Frank W iLB4 
electronic devices or sorting counting, Delco Radio (Div. of General Motors Corp 24 ics 

checking, almost any control job you can BeVry Technical institute 4 iLDS 
name. Cash in on industry's great need for Sysamu Gagnetrenice Corp 1LE3 
men who can keep these devices in top work Sate 

ing order Make more money, feel more se Biectrenics 

cure, doing work that is second nature to you « Voice, ine 

With what you already know about elec jectron Tube Wholesaiers | ite 

tronics you have a long head start in a field pone ene -.. 
ust beginning to boom. GET INTO IT RIGHT 
OW with the help of Fisher Radio Corp 


PRACTICAL INDUSTRIAL a a ae 


Industries 


co 
ELECTRONICS LIBRARY Electronic Distributing 
Test Equipment 
Seheo! of Eiectronics 


am 


“4 


N«<xx¢ <®2OzZrxS~< 


>> >> Pr > Pr PPPs 


Price Price 


~ 
° 


2> 


co 


Hawkins Co. #. © 
Heath Co 
; Hickok Electrical instrument Co 
1390 pages € Hudson Specialities Co 
Hughes Research & Developme ot Labe 


1050 illus. Hycon Mig. Co 


Indiana Technical College 
co 
Service ine 


4 Volumes 


ZxX-OTOToece 


f 








i Mig. Co tne 
5 Co 
Scans nm industries 


Kay Townes Antenna Corp 


Lafayette Radio Core 
La Pointe 


lectronics 


cy 
Leotone Radio Corp 


Moss Electronic Distributing Co 





Here's the © 
~ practical kind National Electronics of Cleveland 
) information these 4 Contains National Radio Inetitute 
volumes give you National Schools 
Chute's Electronics in 
How to keep the plant i 
electronic equi t neusiry 
, . iwipmen Miller's Maintenance O- Radio 
performing as it should Manual of Electronic Oxtord 
How to locate and cor Control 
rect tube and circuit Markus & Zeluff's Shassives 
troubles quickly and Handbook of Indus Srentios 
easily trial Electronics Cir Progressive 
How to install, service vite 
nam 
and maintain even Henney & Fahnestock’s 
brand new equipment Electron Tubes in In a ve 


without being stumped dustry e 


by new cireult 





No long sessions on math Shows facts 

or theory’ Instead i ouen as RADIO SCHOOL DIRECTORY PAGE 
get Clear explanation How to Baltimore Technical Institute 
of how tubes and tube . _ . 

operated circuit work n How to . , “am Se B ererestion tpestune 
motor control welding Gastege 

control heat control How to mi : ser ing 
ete A complete manual ut 
tha cover all mainte tr Te Rnicat Inetitut 
nance procedures. A hand How te Western Television Institute 
book of 433 industrial 


electron elreuit wit! mea 





Association 
€ % fully described, Trou How tubes 
ble ~oting chart tested ' 

working method tep on Jone F 
by-step directions —-every eaure ete } ae a & Se tne 
thing you need to start and hundreds more 
right now is here 


FREE TRIAL—EASY TERMS [aise ee eT 


Publications ! 
Sylvania Electric Products Hox A 
Qua 
size 
Minature 
er 








6805 














! MeGraw-Hill Book Co 
] OeoQRE-2, W7 W. 41 St, NYC 36 
end me the Practical industrial Electronics Librar 
l f 10 days’ examination on apt " In 10 days 
end § 0, then 4 oO a mont mtil 
ait tA aving of & ier the ' 


' 

! 

i ! 

j 00.) Otherwise I will return book postpaid, ; a 
4 

| 

! 

‘| 


Teitron Electric Co 


Terade Cv 
Vranevision, tne LARGE GT 183, 68Q6G6T 
Transamerica Electronics i368 LARGE G $U4G. 68666 
| Tre te r) 
Tripiette Electrical instrument Co ' ’ 
Tung a Ciectric co - Terms: 25% with order, bala coo 
i 
| 





Turner All merchandise guarante r.o 4 nw Y¥<« 


New phone and address Phone: Walke 


Print) 


United Cataieg Publishers 


| Vidaire Electronics Mtg Corp ELECT RONIC “S 
| Webster “Stectrle. Core CORP 


ale Radio Parte Co 
ewer Mig. Co \_ 512 Broadway N.Y. 12, N.Y. 


Name 





Add 
‘ 
Employed by -_ 
This offer applies in U.S. onty RE-2 
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HIGH SENSITIVITY NEW POCKET AC-DC 


VOM MULTITESTER 
AC-DC eS 1,000 ohms per Volt 


20,000 ohms per Volt This instrument is one of the best buys that 
Lafayette has ever offered in a Wide Range 
The new Lafayette High Sensitivity Multitester is AC-DC MULTITESTER. An idea! portable 
a complete instrument (not a kit), Here is an in unit that meets the need for a pa 
strument packed with every desirable feature found rugged test instrument Has ease of 
only in instruments costing twice as much . tion usually FOUND ONLY IN MORE 
the most sensitive wry sters ever offered PENSIVE INSTRUMENTS. Has 1000 of 
ohms per volt DC; 8,000 ohms AC, having a high volt sensitivity on both AC or D« Uses f 
sensitivity 45 micfoamps meter. Full scale AC-DC ” rectangular meter with large easy 
voltage ranges are 0-10V, 0-50V, 0-250V, 0-500V, wale. Uses 1% precision resistors 
0-1 000V: DC current ranges 50 microampa 2.5 ma D’Arsonval microamp meter move 
25 ma, 250 ma Resistance: 0-5K ohms, 0-50K Ranges: AC-DC and output volts 0 
ohms, 0-500K and 0-5 megohms. Decibel range 0-250, 0-1000V; DC current 0-1, 0-10 
20 +5 db; +5 +22 db (0 db-O.775V - 600 ohms MA: Resistance 0-10K and 0-100K 
Extreme versatility and saecuracy 1% precision handsome sturdy bakelite case. Siz« 
resistors; 3” meter; beautiful plastic front, with 3%” x 1%”. Supplied Complete 
metal bottom for ruggedness. Size: 3%” x 5%” leads and batteries. A Must for ever 
x 2%”. Complete with batteries and leads. Shpg man, shop, Laboratory or experiment« 
Wt. 4 Ibs at Lafayette’s nyse you can afford to o r 
RW-30G ........ NET 19.95 Shpg. Wt. 2% | ego age 
n Lote o 3-33 


In lots of 3 19.25 FMODEL RW-27C Gangtete Single, ea 














NEW! SLOPING PANEL 
MULTITESTER 


2,000 Ohm per Volt Sensitivity 
on both DC and AC 


@ High Coney 344”, 160 Microamp Meter Ineures Ac 
An unusual buy in a very accurate and sen- Beuracy @ 25 Full Sale Ranges © Sloping Panel for 
sitive VOM. Features single selector switch BE Easy Reading @ 4 Resistance Ranges on Two Separate 
for all ranges. Has 3 ”, sensitive 140 BSeales © $ Output Ranges to Measure AC with OC present 
microamp meter, 2000 ohms per volt on both @ Convenient Pocket SIZE 344/x 544% 2-2/5." 

AC and DC, 21 full seale ranges, consisting TY af ‘ 

of AC-DC Voltage Ranges: 0-6; 0-12; is unusual sitite 


SENSITIVE AND ACCURATE 

AC -DC MULTITESTER 

2000 OHMS PER VOLT ON 
BOTH DC AND AC 


0-60: 0-300; 0-1200 Volts: DC Current pcomplete instrument (not a kit) with high ality and 
Ranges: 0-300 ua; 0-3 MA; 0-300 MA; Re- Btive 160 microamp moter. Features extreme versati 
. a 2 racy and ruggedness nh an attractive bakelite fro 
bovine 1y 0 i +6 db 20-db: +4 with metal bottom for ruggednes and shielding 
db: +46 db (0 db T4V) af switch selects all ranges; 1% precision resistors used 
’ out. An outstanding instrument, for the profession 
Extreme versatility and accuracy, 1% man or Laboratory FULL SCALE RANGES: Li 
precision resistors; beautiful plastic front 0-10; 0-560; 0-250; 0-500; 0-1000 AC Volt )-10 
with metal bottom for ruggedness and 0-250; 0-500; 06-1060 Output Volts: 0-10 i) 
shielding. Size 3%” 1 5%” x 1%”. Shpg 0-500; 00-1000. DC Current: 0-500 microamy 
Wt. 3 Ibs 0-25 MA; 0-250 MA; Resistance: 0-1K; 0 10K 
* % 0-1 Meg; Decibels: + ‘22 and +50 db (0 db Vv 
MODEL RW-360 Complete ohm). COMPLETE with test leads and BAT’ rk RI 8 


In lots of 3 12.45 


shpg. wt 








4 Ibs 
Singly, ea. 12.95 nw-29Y...NET 14,95 In lote of 3, ea 


High Output 


Dynamic Microphone 
Worth Many Times its Price 


THE WORLD'S FINEST 3 SPEED 5 
AUTOMATIC RECORD CHANGER os ken ane 


| for tape recorders, et ‘ | 14.95 
r LIST PR CE : you'd expect to! pey i crystal mikel 
SPECIAL Lafayette went abroad igh quality DY- 
" NAMIC MICROPHONE at less than 
os any) mparable d € ket toda 
nd other 


Exceptionally fine for publile a ' ‘ 
Lafayette scores again with an almost unbelievable price on the Collaro 2-speed Automatic record changer. We made ener rpose ; . 5 t response, 60 
@ spectacular buy and we are passing the savings on to you. Here's the finest changer made Manufactured in ( ) rt 1 | m of speech and 
England—with « world-wide reputation. It plays all sizcs and all speeds automatically It's packed with quality 1000 eps, Out 
features that the Hi-Fidelity enthusiast will appreciate: Jam-proof ball bearing mounted tone arm; automatic shut ished in light 
off after last record; powerful fan cooled hum-shielded 4-pole motor with self-aligning oilite bearing utomati i fin hro light weight 
muting switch; weighted ball-bearing mounted constant speed turntable; rubber drive coupling and more’ Dase 1 it f equipped with 
size 14%” x 12%”. Depth below base 24%”. Shpg. Wt. 19 Ibs. Available either less cartridge with plug-in shell 
or with famous turnover Ceramic or G.b. Triple-Play rtridge 
COLLARO Model 3/531 changer vet 29.50 
COLLARO Model 3/53! with Turnover Ceramic cartridge Net 33.50 


COLLARO Model 3/53! with G.E. Triple Play RPX-050 cartridge installed Net 34.50 
45 RPM SPINOLE 
center inserts on 45 RPM record QUANTITY LIMITED 
| BRAND NEW JAN. SPECS 
STOCK NO.SP-70 


Slips on in place of regular spindle, eliminating use of 
GSA Spindic 


RADIART TV BOOSTER 
CARD WaVERTER ALE’ QUANTITY LIMITED ao 
UH ist 42:50 List 29.95 @ Mallory 3 Gang tnductuner 


@ GAF4 — 6827 and IN) 
we 13.95 SPE for aan ec eo 
UNF fr j 


ay ea. 6.95 the famous Mallory 


Singly 1448 ea. : 4 special urchase enables Lafayette to offer Radiart Ray ny 

‘ : . . . edel TVG-i at a fraction of their original cost. High ; — By 
Gutstanding Veluel ape Me ao ee  ? ~ signal-to-noise ratio greatly minimizes ghosts, snow and . 
overt t — 6c amplifier and INT2 crystal interference. Wide Band Amplification insures sharp 
diode. yor printed circuit oscillator high overall lectures, free from smear. Attractive styled polished 
gain (3 to 4 times), high sensitivity, constant L/C ratio 4 eed cabinet, For 115 Volts, 60 cycles. Shpg. Wt 
tuner, 25-1 gear drive’ Has AC cord and plug, 3-pos 


cree Oe ela? wih ccnp seeding dial. Sine, We BINOCULARS NEVER BEFORE AT THIS PRICE 


8 
eanoweil ES-1 Converter- aS cen is rH} IMPORTED DIRECT tte e NEWYORK Y 100 Sixth Ave 
; TIMER-SWITGH SALE Priem-Coated Lenses fafy lj ie BRONK NY 1542 E Fordham Rd 

















ee ye BT -- 4 ; 9 7(110 _ NEWARKNA. | 24Centca Ave 
tells time. Built-in single-pole switch Re PLAINFIELD.N.) 139 West 2nd St 


pre-set time within 12 hour period; aise @ leather Case & Straps 
handies up to 15 amps, 115 volt. Re) £105, 8 x 30 with cc NET 19.95 

oa " diameter f round hele. De eoth F-15, 7 - 35 Saas a NET 22.50 } ety | oar. J.8.| BOSTON. MASS. 110 Federal St 
behind dial face 2%". Shee. WL iy F-103, 7x 50 with case NET 24.95 to 

ibs. MS-62, for i10v 60 Cy AC F-104, 12 x 50 with cose NET 32.50 Fed, Tax 


include postage with order 
Write fer FREE Bergein Totatog! 
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METER BARGAINS 
» tod 63 +4 


* 120 MA/ 
OIL CONDENSERS 


2400 WV DE 
1Ou0Ww Vie 
1ocaowDve 
1O0OWVDC GAA 

PD /1200WVDEC* tubular 

for 

2400WVDC* 2b 

1aoow Vie 


Be; & 
MYDD 


“chit one each oll six fy 50 
~"HQ@S. FOR ALL TOOLS 
CUMMINS BALLRITE 44 
Va" Blec, Drill 


"TAB" COMBO SPECIALS 
' fat ve = “s33'%s 
= "$780 
CHROME VARS OM SPEED DRILLS 
fiw 606 $6.95 


if” & - = 


shank 


/ 


“4” DRILL ATTACHMENTS 
BOTO Sabre Sew $4.06 inte of 5; $8.95 ca 
80TO Hacksaw 4.04 \ qa 4.50 «a 
Roto Hekew Srder a’ A lote of 4. $7.80 oa 

SOTO Surteew 67 lots of 5; 10.78 oa 
SHOP 


Gagne “oo had 
Work " t ’ i Proow 
the fl Vintt-tite “G41. elee. drill 
heu * dhe oe TAH apectal $64.08 
Write for Comptete Details 
RE FAIR. firs 
2e7% Ueietey 

interchange 
blades & handle, « 
pliers Aj wren 


neime 


pliers & 
ra Cuddy | nit 
trite reteel 
blades & handle, steel tap 
onal cutter & 
)way wre 
“ 
Rue tp 


Famous soL ve nina oung 
Boller in 

ry ee dus how at th 

4 Dual Heat 100.150W 

Soldering Gun, the beet 


“"TABTRON" 
SELENIUM 
RECTIFIERS 
We mig. Power Rectifiers 
te your ers Prom i 
amp up to 
1000 mp 
1 Weve Bridge ted 
18/14. 36 28 et) se 
Volt Volts 


Olts 


Sheanveaunn> 
SSSSSSSSSS5 - 
sesssgesssse 


e 
~ 
e 
e 
° 
. 
co 
e 
- 
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Rectifiers to Convert 6-Volt Trickle 
& Reg. Battery Chars to 12V & 6V 


BAL4/1A/G1.98; 14/24/92; 


BR 14/3A 
4A/$3.60; 1114/6A/$3.80; 
BK I4/I0A 
Includes Data for Conversion BCT 2/2A, 12 
& 6V Battery Charger $5.98 


100% SATISFACTION GTD— 
HEAVY TY BATTERY 
""Fast"’ oo A r Rectifier 

“Vv Mg 


® 3 for $27 
For 12V/60A 


noid 


yers jode 
s @ & for $30 
oc power SUPPLY 
Wave rectification, 
Boponera filter Condens 
er, fused. 6.5V of 12.6 
at 2 amp. operates 115V/ 


A shove except Jy 
Model SDCF $33 re 
Ripple 


VARIABLE 


5 pcr ACC /5A/1% 
New Rectifier 4 Transformers 


amp = 
11542 fov rma 


NEW RECTIFIER CHOKES 


cnooss TOA OO3bHys itt | 66 00 
NEW RECTIFIER XFMRS 


al f-= 1164 
POCKET 
AC-DC MULTITESTER 
MODEL 120 

$9.35 
Lots of 3 


Sold Singly 
(plus 40¢ ship 


ni ey pree 1 imported VOM 
Chume ft Vv. Ke AC volte 0, 5 ° 

% i OV DCMA o i 10 100MA 
Ohmea; O 10, LOOK, Size 144"D, 4641. 
ta” W Test Leads 


Modet 76-82. Smaliest precision built VOM 


1000 
25 


Tent 
se. he ‘pius 406 ship , 4 Us 
ero te err’ % our ‘et + ial 
moo 6-62 ~ 


Special 


Back! 
® 15 


NEW HIGH CURRENT 
PWR SUPPLIES GTD* 


Variable 0-28VDC. Com 
yn Ready ) 


y 

te ata 115V 
1104220¥ 3 phase to order. 
Continuous 

Rating 


60 Amp (1% Ripple) 
0-28 VOC at 100 Am 

T28V / 1LCOACC ‘100 Amp(1% Ripple) $650.00 

NEW! LOW PRICED HIGH CURRENT 

BASIC SUPPLIES 

‘ wiet ‘7 former & Full Wave 

Bridge Rectifier “4 ed with no frills, 

ready to deliver Dt wer 

Stock 

Number 


Continuous 
Rating 


SA ° sewvec at S Ame & 
sace 
iaace 
dakcc 
soace 
1004 00 
1O0ACC 100 Ample Ri lepta? r+ +4 00 
Now Power Your Gov't Surplus Rec'r & 
Transmitters fror Set Dynamoter 
B28V SA for ARCS 9c312 34 


B28V (244 tor 8COS4 or C375 00 
100A 13 305 33 


e28V for ART 
4 110.0 


Bi2ZV/SOA for BC1O1 


FEBRUARY 


012/ 


BUYS 


$4.98; 


TAB’ 


co Condenser wri 


,000WY 3/S12 


Planetary 

teo!t. Tr 
a0) 

Giobar 
Resistor 


s 
w RF Ant 


TRANSFORMERS 
“oaas y Se Cyc Me tJ Tv. & 
mir up to 


w Nbos 
6.3VCT, 5A $4.9 
SA. HVINS HMSLD 
$3.69 


42V /iA 


PRECISION LAB 
POTENTIOMETERS 


worines 


6.3Vv 


100 ohm /0.5 


wire wound 20,000 oh 
shaft, 
in Quantity 





TUBES :: 


@ewec a~se sates 


003 /vRiso 
1863/8010 
4 
t 

rs 
v4 
a4 
ir) 
vs 
v 


Bavwws 2228 2% 














Me This Special List We Ship $10.00 and 
Tube Orders 
ae Continental Limit 


At Our Expense (Post- 
ts of U.S.A. 


Ot, When ordering mention 2n&€ 
“7 
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Dep. Tubes Gta. 

Prices subject te Change Without 

Notice. Phone Rector 2-6245. 
CABLE; ‘‘TABPARTS"’ 


150 


CIRCULAR SLIDE RULE 

i2 only 2te” radius, Laminated 
Div. Soe. Cubes & Roots. Low & Dee 
Dats & Case @8¢ on; 6/$5.00 


WANTED 
METERS, TEST cau RAGIO REC'R 
ANO ALL TUBES 
WE BUY, SELL & SWAP AS WEL. 
THAT'S 
Py 
— BUY 


Dept, 2RE 


‘TAB’ 


Test $24.00 Reg 
ona Tube 


$67 So 
Mutual Cond 
$150 00 
$36 00 
$36.00 


Tester 
TRIPLETT 630 VOM $38.71 Ree 


SIMPSON 260 VOM $38.17 Kee 
*Demonstrator Models 


THAT'S 


A 
BUY a 
REET, NEW YORK 6, N.Y., U.S.A. 





SLIM-JIM HI-GAIN DYNAMIC 
MIKE & TILT HAKO ase) 


Postoeia $3.49 A 
—/ 
i 


$3.79 1. 


OIL CONDENSER 
BUY 


$1.65 ea. 


lots of 3 


Compact 
only 
Xfm r 
Il purpose 
Mobite Clamp 


4MFD 
1200VDC 


dime 
ate 
Seld Sing 
10 MFO /600V0Cc 


HI-Fl SPEAKERS 


Inbuilt Network 
needed for 


‘ 
25 


Warfedal« 
$7463 ik 
Warfedai« 
ey $39.20 Kk 
Hi-Fi W 
40- 20000 $44.50 
TAS" tor ALL make 


AUDIO COMPONENTS 


& ec 
$23 
SPEAKERS 


Repi'mt needles for all p! 
MG or Single Sai , 
MG and 78 Dual Sappt $1.08 

} or 78 Snul Diamond ‘‘Tetrad 
MG and 78 Dual Diamond ‘‘Tetrad 


230 TO 115V AUTOFORME 


For a0 240V 


~~ 60 cy 


$16 95 


TRA 30: 
$100 Order Take 


Corar 


KITS* IN PLASTIC 
Resistors | 
Tube Sockets 
Ceramicon Cond 
Controls 
Vit WW Res 
Rotary Sw 
Knobs 10 Avat'd 
Buy Six Deduct 


866A KIT and 
XFORMER 


(2) B66A_ Tubes & 
Sockets Transformer 
Rated, PRI 1L15V/G0cy 
See 2.5VCT/10A4 y tf 
Volt Insulation $4.9 


10% Din 





MONEY BACK 
GUARANTEE 





BOXES 





106 WATT SEC PHOTOFLASH 
AC 


Includes 

Yi twe Sasmeo 
103W / Seeds. ie 
tors, rectifier, f < 
dicating flart 

ot Kodact 


460V / Tote 








le #4 
$33.96 


BATTERY 106 WATT scos xiv 
mm 32 





leakage 5 
to. "2s00voc. ‘sows ou s$ 
16 MFO 18 to 2 8KV 60OWs ‘ 
CKSS17 mini gas rect 

600 VAC Selenium h 

AGOOVDC Selenium he 

Electronic Flash Hand 


“TAB’’ PHOTOFLASH 
AND STROBE LAMPS 


r TAB” F 


TRANSFORMER BUY 
6.3 Volt 3% Amp 


A nm 


a ie 


ELECTRONICS 





Enclosed selector switch af molded 
construction keeps dirt oy. Retains 
contact alignment permgmently. A 
Triplett design represengng the cul- 
mination of a quartacentury of 
switch making experiegte. Unit con 
struction—All resistor shunts, rec- 
tifier and batteries hou§ed in a molded 
base integral with th switch. Elimi- 
nates chance for shorts. Direct con- 
nections. No cabling. 

Precision film or wire-wound resis- 
tors, mounted in their own separate 
compartment—assures greater accu- 
racy. Four connectors at top of case, 
controls, knobs and instrument are 
all flush mounted with the panel. 


TRIPLETT ELECTRICAL INSTRUMENT CO. 
Bluffton, Ohio 





ELING LIGHT 


BUT WITH A COMPLETE 
a , 
DOCKet 


LABORATORY 


ELUM for his service needs in the Triplett 
Model 666R pocket size VOM 


UV TaL atm too, on expense 


Model 666R is only $26.50 dealer net 


All Triplett test instruments 


meet the requirements of lomor 
TOU iv color Tl yd 


3” 0-200 Microammeter, RED ¢ DOT 
Lifetime guaranteed. Red and black 
dial markings on white. Easy to read 
scale. 

Precalibrated rectifier unit. Batter- 
ies—self-contained, snap-in types, eas- 
ily replaced. 

RANGES 

D.C. VOLTS: 0-10-50-250-1000-5000, at 
1000 Ohms/Volt. 

A.C. VOLTS: 0-10-50-250-1000-5000, at 
1000 Ohms/Volt. 

D.C. MA: 0-10-100, at 250 M.V. 

D.C. AMP.: 0-1, at 250 MLV. 

OHMS: 0-3000-300,000 (20-2000 center 
scale). 

MEGOHMS: 0-3 (20,000 Ohms center 
scale). 

(Compensated Ohmmeter circuit.) 
Also available—Model 666-HH Pocket 
VOM, Dealer Net $24.50. 


ie 


500 
1000 ; \ OFF 
50- 


C 


CAUTION ON HIGH VOLTS 


vA 


— 


i 
 — 


Dim.: 3 1/16 x 5 7/8 x 2 9/16 


5000 
1000 


Pat)! 





UNIVERSITY MICROFILMS 
313° N FIRST STREET 


itt: WE Srevets aioe 


pyunninw=-~ 


Who Read 








R NEIGH RHOOD 
\ PECHNICIAN 
kL VISION 


MARCH 7-12 





In the March 7th issue of LIFE magazine, readers al! over 

America will see a special advertisement, sponsored by the RCA Tube 
Division, paying tribute to local television servicemen and dealers 
everywhere. This will mark the opening of the consumer phase of 
National Television Servicemen’s Week—a perfect opportunity for you 

to tell your story to your community. 


SEE your RCA Tube Distributor NOW RADIO CORPORATION 


. .. for details about NATIONAL TELEVISION SERVICEMEN’S 
WEEK (March 7-12). Be ready to take full advantage of this big event of AMERICA 
planned by RCA—exclusively for YOU! ELECTRON TUBES HARRISON, NJ. 





